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REFRIGERATION 


is of special interest to refineries for cooling 
absorption oils, for preliminary cooling in 
dewaxing processes, or for cooling limited 
quantities of condensing water. The unit il- 
lustrated produces 60 tons of refrigeration. 
It was especially arranged to fit into avail- 
able space. You get the benefit of wide 
experience when you install 
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"yr emechangeg is eliminated when HOMOWELD is specified. 
Every step in fabrication by this superior metal-bonding 
technique is attended with vigilant inspection and checking 
by precision instruments and trained men. Whether large or 
small, for high or low temperatures and pressures, homowelded 
vessels meet the most exacting requirements of strength and 
durability. Specify HOMOWELD —a better weld product. 
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Competition Under a New Flag . . . 


QO NE of the follies of youth is to picture the coming 
of majority as an assurance that obstacles to per- 
sonal progress will be removed as by a miracle. But 
the day that brings the privilege of voting does not les- 
sen the effort an individual must put forth to gain a 
livelihood. 

How like youth the petroleum industry awaited the 
signing of its code! If it could have accomplished half 
that was predicted or a tenth of what was anticipated 
the petroleum industry would now be in smooth water 
and driven by the favorable wind of profit. But the 
code has been signed and still there is no day without 
worry. 

The code was hailed as an assurance that each refin- 
ing property in the United States could under its rules 
operate at a profit. No man ever said or ever believed 
that true for the industry but he did believe it true of 
his own property. He knew his competitors could not 
continue but he knew that he would escape. That indi- 
vidual estimate made a universal estimate for the whole 
industry. 

The rules have been changed but the facts have not. 
Having too much crude oil, the petroleum industry pro- 
vided facilities for making more gasoline than was 
needed. Those facilities still exist and no set of rules 
can assure profit to unneeded facilities. Under the 
code each man is going to do what he can to continue 
his business. The code may be a warning to the indi- 
vidual but he has not seen that phase of it yet. He is 
still an unhampered individual. 

This is no effort to belittle the code. Its brand has 
burned deep into the surface of the industry and the 
iron is still hot. If it burns no deeper NRA will be 
visible for many years. 

But the facts thus far reveal dissatisfaction. A sub- 
stantial part of the industry was confident 
of price fixing. If that question ever 
tfeached the desk of the administrator, it 
was shoved aside promptly. Consequently 
the code is an unfinished working instru- 
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ment and an unsatisfactory document with this sub- 
stantial wing of the industry. Hundreds of questions 
are ready for consideration of the planning and co- 
ordination committee. Men are waiting for interpre- 
tation before they enforce rules. Men read the rules 
to different conclusions. 

So instead of settling controversy and pointing a 
clear road, the code has brought more controversy and 
points to a hundred roads. This committee and its 
regional lesser committees will be answering questions 
and making interpretations so long as the Code of Fair 
Competition foi the Petroleum Industry exists. 

Universal satisfaction will not be accomplished. But 
individuals and corporations will keep striving to main- 
tain business ventures. The clash of opinions will be 
accompanied by the clash of business methods. 

These are evident now. Both crude oil and gasoline 
prices have been raised. But several thousand service 
station owners have not been convinced that 14 cents or 
15 cents is the proper price for gasoline. They continue 
to sell well below those figures. Either they can sell 
for such prices at profit or they think they can and the 
effect in either case is identical. Customers are ignoring 
better equipment, better service and advertising and 
following the dictates of the pocketbook. 

Gasoline thus sold is coming out of refining plants 
where costs either are lower, the raw material bought 
below the market or where proper cost records do not 
exist. There is nothing in the code to prevent a refiner 
from operating at a loss either knowingly or unknow- 
ingly. 

If and when the price fixing provision is used, the 
picture will change. But it will not change the determi- 
nation to keep properties in operation. 

The code has not and never will assure profit to all 
refining property just as it has not and 
never will convince any man that his prop- 
erties are exempt from the elimination that 
is long overdue. The code is not a peace 


pact; it is competition under another flag. 
Us. 
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Efficiency Secured in N ew Three-Column 
Pressure Distillate Rerun Unit 





RODUCTION of high-quality gasoline of high 
anti-knock rating, of stable color, free from sul- 
phur and gums, yet processed at low cost, has long been 
the refiner’s aim. Cracking has produced the anti- 
knock qualities at low cost, but pressure distillate treat- 
ing and rerunning costs have been exorbitantly high. 
The search for a means of reducing rerunning costs led 
to the development of the plant herein described. 
Before going into details of the latest innovation in 
pressure distillate rerun equipment, a brief review of 
process development in recent years will be given. 
Previous to about three years ago, pressure distillate 
was rerun to end-point by fractionating in a single 
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Engineer with C. F. Braun & Company, Inc. 
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Engineer with Associated Oil Company 


bubble-tower operating under atmospheric pressure, as 
shown in Figure 1. The process was: first, to heat the 
feed by means of heat exchange with the overhead 
product and with preheaters ; second, to flash and frac- 
tionate in the bubble-tower; and, third, to strip the 
heavy gasoline ends by means of a reboiler in the col- 
umn base. Steam introduced below the bottom bubble 
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tray provided the partial pressure effect and completed 
the stripping action. 

The overhead product usually passed first through a 
partial condenser, counter-current to the pressure distil- 
late feed, then through the water-cooled final con- 
densers, and thence to an accumulator, where the stream 
was dehydrated of the condensed stripping steam. From 
this vessel a portion of the product was returned to the 
top tray of the tower as reflux for end-point control, 
the balance being pumped to storage. 

Heating in the preheaters and reboilers was accom- 
plished either by steam, by recycle hot-oil stock, or by 
the use of direct fired retorts. In any event, the pres- 
sure distillate was subjected to temperatures of at least 
330° F., and in the case of the fired heaters, these 
doubtlessly attained magnitudes of 450° F., or even 
higher. These excessively high temperatures were dis- 
tinctly injurious to the stock and demanded a heavy 
pretreat to remove the compounds that would tend to 
give trouble when rerunning, and also a heavy after- 
treat to remove the undesirable products formed at the 
higher temperatures and thus leave a gasoline a stable 
color, sulphur- and gum-free. 
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Large quantities of steam were required to extract all 
the 420° end-point gasoline from the treated pressure 
distillate, being on the order of 80 to 100 pounds of 
steam per barrel of pressure distillate. 

Economical production demanded, then, two radical 
changes: first, a reduction in treating costs; and, sec- 
ond, a reduction in the amount of stripping steam re- 
quired. To save treating costs the maximum tempera- 
ture to which the pressure distillate was subjected had 
to be lowered. With atmospheric distillation, however, 
an additional amount of steam was required to com- 
pensate for the partial pressure effect of stripping. This 
condition led to the development of the two-stage rerun 
plant, a combination atmospheric and vacuum unit. The 
maximum temperature was limited to 275° F., 50 to 
75° F. below the minimum level of the single column 
unit. 

Figure 2 illustrates the general flow in the two-col- 
umn plant. The treated pressure distillate is first 
pumped, counter-current to the overhead vapors, 
through the atmospheric partial condenser where it at- 
tains a temperature of possibly 180° F. It then passes 
through preheaters where the effluent temperature ap- 
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proaches 250° F. At this level the stream is partially 
vaporized. It is introduced then into the atmospheric 
column, where it is flashed. The reboiler in the base 
of the tower raises the unflashed portion to a temper- 
ature of 275° and drives overhead all light ends hav- 
ing a boiling range below 300°-330° F. With atmos- 
pheric pressure in the condenser and accumulator these 
light fractions are readily condensed. A portion of this 
condensate is used for reflux. No stripping steam is 
used in the tower. 

The bottoms from the atmospheric column, with an 
initial of about 300° F., are then passed through a pre- 
heater wherein a temperature of 275° F., is maintained 
as the stock is vaporized. It is next flashed in the 
vacuum column where an absolute pressure of 80 to 
100 mm. of Hg. is maintained at the feed tray. A max- 
imum gasoline yield is obtained by the use of a reboiler 
in tower base and the introduction of stripping. steam 
under the bottom tray. The end-point of the overhead, 
a heavy gasoline fraction, is controlled by the return of 
a portion of its condensate as reflux. The vacuum in 
the tower is maintained by means of steam ejectors. 


Many such units have been installed throughout this 
country and their performance has been gratifying. 
Treating costs have been lowered, mechanical mainten- 
ance due to corrosion has been cut in half, and time off- 
stream for cleaning and repairs has been reduced to 
but a quarter of the time required in earlier plants. 
And withal, the stripping steam required is but one 
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Vapor lines from towers and condensers over open coil coolers. 


third that required in the single-column unit. This 
further results in an appreciable savings in pumping 
costs for cooling water. 


The first step forward was thus made in rerunning 
pressure distillate and the reduction in manufacturing 
costs of finished cracked motor fuel. This, however, 
did not satisfy the refiner. If 275° F. maximum tem- 
perature in a two-column atmospheric-vacuum unit can 
effect such savings in treating and steam, why not ex- 
tend research further and determine the effects of still 
lower temperatures? 


Trial runs over a two-year period showed that 
250° F. maximum temperature still further reduced 
treating costs and produced a stable 30 color gasoline. 
These runs were made in two-stage units, however, 
and, although the treating costs were less, the steam 
consumption for stripping at 250° F. was considerably 
increased. The problem very definitely was one of re- 
ducing the amount of steam required. Encouraging 
progress along this line has been made with the unit 
lately completed at the Avon, California, refinery of 
Associated Oil Company. 

When the company planned to increase cracking fa- 
cilities early this year, an additional rerun plant was 
one of the units that became necessary. Decision was 
made to rerun at not over 250° F., yet it was desired 
to make the most efficient use possible of stripping 
steam. 

Manufacturing contractors were asked to design and 
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submit plans for a plant to fulfill the following oper- 

ating conditions: 

A. Charge, 6,000 barrels per 24 hours, treated pres- 
sure distillate. 

Gravity, 56° to 58° A. P. I. 

C. Distillation range, 


— 
ww 
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D. Maximum total overhead product, 97 per cent. 
E. Maximum overhead from atmospheric column, 
55 per cent. 

F.. Maximum overhead from vacuum column, 45 per 

cent. 

G. Maximum bottoms from vacuum column, 15 per 
cent. 

1. Bottoms to contain not more than 5 per cent gaso- 
line of 420° F. End-Point when fractionally dis- 
tilled under an absolute pressure of less than 
20 mm. of Hg. 

I. Maximum temperature at any point within the sys- 
tem not to exceed 250° F. 

The plant which was constructed was from the plans 
developed and submitted by C. F. Braun & Company, 
Inc., Alhambra, California. The unit is now in oper- 
ation and has surpassed the rather stringent require- 
ments. Moreover, the stripping steam required is only 
one third to one half that necessary in a two-column 
unit operating at 275° F., and but a small percentage 
of that required in a single-column plant operating at 
360° F. Application has been made for letters patent 
covering the design. 

This installation consists of three columns, and is 
shown diagramatically in Figure 3. The first is an 
atmospheric tower, the second is a dry vacuum tower, 
and the third is a wet vacuum tower. All have frac- 


_ 
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Interior of pump-house show- 
ing control instrument panel 
and part of the unit pumps. 
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tionating and stripping trays with removable reboilers 
below the bottom trays. 


The pressure distillate is pumped, as in a two-column 
unit, through a partial condenser on the atmospheric 
column, where it extracts part of the heat load from 
the overhead product and reflux and attains a tempera- 
ture of 180° F. This charge passes on through a ver- 
tical steam preheater where the temperature is further 
raised to 230° F., and about 45 per cent is vaporized 
as it enters the atmospheric tower. It is further stripped 
by means of a steam heated reboiler in the column base. 
Exhaust from the vacuum-column ejectors supplies the 
small quantity of stripping-steam. 

The overhead product of light gasoline gives up part 
of the heat load to the incoming charge in a vapor-to- 
feed exchanger. It is completely condensed in cast- 
iron pipe-coils in a 22 x 40 x 10-foot condenser box. 
Final cooling within 3° F. of the water temperature is 
done in tubular coolers. The condensing system offers 
less than one pound pressure-drop. The end-point of 
the overhead product is maintained by pumped-back re- 
flux. 

The bottoms from the atmospheric column, 45 to 50 
per cent of the feed, expands through preheaters where 


_the temperature is maintained at 250° F. and where 


about 60 per cent is vaporized. The bottoms now part- 
ly in vapor form enter the dry-vacuum column, and all 
the remaining gasoline except the heavy ends are taken 
overhead. No stripping steam is used in this column, 
but a reboiler in the base maintains 250° F. tempera- 
ture. Efficient stripping is done by running at low 
vacuum. 

The small quantity of bottoms from this dry-vacuum 
column enter the wet-vacuum tower and are maintained 
at 250° F. The reboiler supplies the necessary heat, 
both sensible and latent. A small quantity of stripping- 
steam taken from a pump exhaust, supplies the partial- 
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pressure effect. Reflux returned to the top tray main- 
tains the end-point. 

The overhead product, the reflux, and a small quan- 
tity of stripping-steam is condensed in a Braun domed- 
type low-pressure-drop condenser. Elliott two-stage 
ejectors maintain vacuum on both the dry and wet 
vacuum columns. 

The bubble-columns, accumulators, separators, and 
tanks are electrically welded, Class 2, ASME, pressure- 
vessels with one-eighth-inch corrosion allowance. Six- 
teen-inch manholes give free access to all compart- 
ments. 

Efficient fractionation is largely a matter of hydraulic 
design. And further, the accurate frabrication of trays, 
caps, gas-risers, and down-pipes is indispensible. The 
trays in this unit are adjustable for level and heavily 
ribbed to eliminate buckling. The caps and gas-risers 
are stream-lined to reduce friction, and are of heavy 
cast-iron to withstand corrosion. 

Reboilers in the column bases are readily removable 
for inspection and cleaning. So are the tube bundles in 
the preheaters, condensers, partial-condenser-exchanger 
and coolers. Temperature strains are eliminated by 
floating head construction. 

Salt water is used for cooling, and to withstand its 
corrosion effect, Admiralty tubes are used in partial 
condensers, in vacuum-column condensers, and in all 
coolers. For the atmospheric- 
column the condenser con- 
sists of cast-iron tubes sub- 
merged in salt water in the 
welded-steel box which is 
mounted on top of the pump 
house. 

The pump house is of re- 
inforced concrete and _ hol- 
low tile with steel sash and 
doors. This building houses 
all motors, pumps, instru- 
ments and gauge board. 

Centrifugal pumps are of 
United Iron Works make, 
all-iron fitted, and are driven 
by totally- enclosed, 1750 
r.p.m. motors. These consist 
of: 
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Charge Pump. 

II. Gasoline-to-storage 
pump. 

III. Spare for I and II. 

IV. Dry vacuum over- 
head and reflux 


pump. 
V. Reflux-to-atmospher- 
ic-column pump. 





VI. Spare for IV and V. 

Steam pumps are Dean Brothers Simplex, iron-fitted, 
and consist of: 

VII. Wet vacuum-column feed pump. 

VIII. Wet vacuum-column overhead and reflux pump. 

IX. Spare for VII and VIII. 

X. Wet vacuum-column bottoms pump. 

XI. Spare for X. 

The temperature recorder-controllers are Foxboro 
Stabilog. They give close regulation over wide oper- 
ating ranges and eliminate hunting. The vacuum re- 
corders are Bristol absolute-pressure gauges and give 
true absolute pressures with varying barometric pres- 
sures. All instruments and gauges are flush-mounted 
on black Bakelite board. The safety valves are high- 
capacity nozzle-type. The springs are enclosed by bon- 
nets and provided with lift levers. The trim is alloy 
steel. 

Electrical controls are magnetic oil-switches in series 
with safety disconnects. Push buttons are located near 
the motors in the pump house. The switches are in a 
central distribution house 250 feet from the plant site. 

The plant occupies a square but 40 x 40 feet, a com- 
pact unit, yet ample operating space surrounds all 
pumps, motors, switches, controls, columns and tubular 
equipment. ) 

The chief advantages of this three-column unit are 
five. First, low temperature 
operation results in lower 
treating costs. Second, strip- 
ping-steam is saved because 
a very small quantity of 
pressure distillate is stripped 
in the wet-vacuum-column. 
Third, cooling water and its 
pumping is saved because 
the reflux and steam quanti- 
ties condensed are small. 
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Fourth, heating steam in re- 
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boilers is reduced because 
the amounts of reboil mate- 
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three items alone, not consid- 


flux is small. 
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ering treating costs, repre- 
sent a yearly saving of about 
$15,000. Fifth, a wide range 
of flexibility is obtained, 
which is of particular advan- 
tage when making a product 
of narrower boiling range, 
such as aviation gasoline. 


Alley between pump house and towers showing 
preheaters on towers. 
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HANGING conditions in the Los Angeles Basin, 

Southern California, as in the Mid-Continent area, 
have brought about the necessity for a more thorough 
fractionation of natural gasoline. In November, 1932, 
Gilmore-Dabney Gasoline Company installed a modern 
fractionating column and accessories designed and 
fabricated by C. F. Braun & Company in its No. 3 plant 
in the Long Beach field. 

This plant is producing approximately 20,000 gallons 
of finished gasoline per day from a raw gas load of 
about eight million cubic feet of gas. This gas comes 
from the closely spaced wells in the Long Beach field 
and the Signal Hill district. Clark 200-horsepower gas 
injection engines are employed to bring in the gas and 
compress it. 

One feature has been introduced in this plant which 
differs from most other plant construction, and that is 
the manner in which the compressed gas cooling coils 
are arranged. Each pair of compressor cylinders is pro- 
vided with separate cooling units for the discharged 
gas. Discharging into a line common to both cylinders, 
the gas enters this cooling unit before joining that com- 
pressed by the other cylinders in the compressor room. 
Ordinarily the reverse has been the practice in the Mid- 
Continent and other parts of the country, the gas leav- 
ing the cylinders and immediately entering a common 
header and then entering the bank of cooling units as it 
continues to the absorbers. 


With the application of this idea of separate cooling 
units, the louvre tower basin or sump has been divided 
into as many compartments as there are cooling coils 
serving the compressors. Concrete dividing walls ex- 
tend from each side of the sump and reach the 
floor, forming water-tight compartments which may be 
drained separately, but with common drains leading to 
the suction line of the water circulating pumps. These 
drains are all equipped with gates that may be closed 
independently of the others. This feature commends 
itself for one reason in particular, for instance when 
cleaning out the louvre tower sump with the large pit, 
it is almost necessary to shut down the plant to remove 
the sediment, leaves, accumulated sand and sludge, 
Whereas with the separate compartments, it is only 
necessary to shut down the individual engine, and 
ordinarily that is only done when some mechanical ad- 
justment must be performed. While the mechanics are 
busy with the engine, other employes open the drains 
permitting the water to drain from the compartment and 
a hose attached to a pump forcing a strong pressure 
of water, it is played on the floor, thus removing the 
sludge. Water can be cut off from the tower cdvering 
this section and consequently the employes ‘are not 
subjected to falling water. 


Long Beach Plant Utilizes 
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New Cooling 
Method 


The distillation and absorption operation carries a 
load of 470 gallons of mineral seal oil per minute, run- 
ning 84 gallons per thousand cubic feet of processed 
gas. This oil enters the absorbers at a temperature of 
76°F. with an outlet temperature of 90°F. From the 
exchangers, the oil enters the stripper or still at 342°F. 
with a system pressure of 54 pounds. The knock back 
or dephlegmator is carried at 206°F. to maintain the 
desired end point, and water flowing to the dephlegmator 
runs around 70°F., requiring very little at that tempera- 
ture to accomplish the desired results. 

After the gasoline has been condensed and recovered 
in the accumulator tank, it automatically drains away 
to the raw storage tank, from which it flows constantly 
to the surge or supply tank at the fractionation ap- 
paratus. Worthington close clearance simplex steam- 
driven pumps, 8x4x12 inches were installed with 
which the gasoline is handled 1n the first stage of frac- 
tionation. This raw natural gasoline is naturally very 
wild. With the over-all circulation of mineral seal oil 
such as employed at this plant, certain amounts of the 
lower boiling fractions not desired in a finished product 
are condensed and thrown into the surge tank. An 
analysis of the raw product shows the following char- 
acteristics : 














Mol % Weight % Liquid Vol. % 
Methane 0.13 0.03 0.05 
Ethane 0.81 0.30 0.45 
Propane 10.65 5.81 7.30 
Iso-Butane - 7.64 5.51 6.34 
N-Butane 28.18 20.30 22.38 
Iso-Propane and . 

Heavier 52.59 68.05 63.57 
A.S.T.M. Distillation 

Recovery 79.0 Specific Gravity @ 60/60 0.646 
Residue 10 <A.P.I. Gravity 87.5 
Loss 20.0 

100.00 








Discharging at a column pressure of 185 pounds, the 
pumps drive the raw gasoline first through a pair of 
Braun heat exchangers, then into the column proper 
just above the eighteenth plate. The column is Braun, 
36 inches in diameter by 57 feet in height with the re- 
flux condensers placed in a rack built above the top of 
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the column. Following the course as in other towers, 
the gasoline is partially stripped of the lower boiling 
fractions as it falls through the stripped plates to the 
base, from which it flows by gravity to the reboiler. 

Braun equipment is used for the reboiler operation 
and a temperature of 266°F. is maintained on the 
stream by admitting live steam through a Neilan re- 
duction valve which maintains a constant pressure of 31 
pounds. A Neilan controller is set on the instrument 
panel which controls the temperature by the admission 
of more or less steam as the occasion requires. This 
instrument remotely controlling the 1%-inch valve, 
handles steam at a boiler pressure of 150 pounds before 
reduction to the Braun reboiler. 

To provide for a more even fractionation of the raw 
gasoline, it was found that by having the shells of the 
reflux condensers insulated, the temperature as shown 
on the Neilan recorder would be a straight line. We 
found from past experience that with the shells op- 
erating bare, the change in atmospheric conditions from 
a hot day to the cool night would make an appreciable 
difference in the quality of the bottom product. An al- 
most constant condition is the result of the insulated 
condensers, the water entering at an average of 76°F. 
with the outlet averaging 131°F. The volume is 
measured and shows that this plant circulates 259 gal- 
lons of water per minute over the reflux condensers. 

Gasoline is trapped from the rear of the reboiler 
through the operation of a N. G. E. float cage operating 
a Wilgus one half-inch valve. This valve is sufficiently 





large to remove the gasoline in sufficient quantities to 
prevent an accumulation in the tower and reboiler. A 
sample removed from the after-coolers shows the fol- 
lowing characteristics: 














Mol % Weight % Liquid Vol % 
Propane 0.25 0.13 0.16 
Iso-Butane 10.23 6.99 8.18 
N-Butane 30.92 21.10 23.66 
Iso-Pentane and 

Heavier. 58.60 71.78 68.00 
A.S.T.M. Distillation 

Recovery 91.5 Specific Gravity @ 60/60 0.675 
Residue 10 A. P.I. Gravity 84.0 
Loss 7.50 

100.00 








As the characteristics of the raw feed to the column 
runs practically uniform, the operation of the column, 
after it has been placed in equilibrium is also constant, 
taking off as an overhead product the following: 











Mol % Wt. % G.P.M. 
Methane 0.38 0.14 
Ethane 9.30 6.51 
Propane 88.70 91.16 ? 
Iso-Butane 1.00 1.37 0.326 
N-Butane 0.62 0.82 0.195 


Gravity of sample, 1.475 (air— 1.0) 
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No attempt has been made to refractionate the over- 
head into a liquefied fuel product and it is expanded 
directly into the plant stripped-gas lines which feed back 
to the field and to the domestic and industrial fuel dis- 
tributing systems. 
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The Manufacture of 


Alcohols and Related Products 


DR. BENJAMIN T. BROOKS From Petroleum 


N recent years the synthetic products made from 

petroleum, or oil gas, have been manufactured in a 
high degree of purity. This has been due to the large 
amount of research done and also to the perfection of 
physical methods of separating pure raw materials. The 
alcohol esters and particularly the ketones have estab- 
lished themselves in the nitro-cellulose lacquer industry 
and the manufacture of synthetic ethyl alcohol, of high 
purity, has been established on a large scale during a 
period of unprecedented low molasses prices. Ethylene 
glycol, ethanolamines and ethylene oxide, all chemical 
curiosities prior to 1921, have found important com- 
mercial uses. Acetone, heretofore obtained by fermenta- 
tion and wood distillation, is cheaply made from iso- 
propyl alcohol. Both synthetic ethyl alcohol and iso- 
propyl alcohol, the latter blended with 35 per cent of 
synthetic methanol, has invaded the anti-freeze market, 
which has for many years been much the largest com- 
mercial use for ethyl alcohol. With more assurance of 
an abundant supply of petroleum than geologists and oil 
producers of an earlier day would have thought poss:ble, 
the production of ethyl alcohol and other solvents from 
petroleum at much lower costs than they can be made 
by fermentation of molasses or grain appears to be 
assured for some time to come, particularly in view of 
the fact that most of the raw materials, ethylene, 
propylene, butenes, etc., are now produced in quantity as 
by-products incidental to large refinery operations. 

Important as these chemical developments are, from 
the standpoint of their magnitude and economic sound- 
ness, the great volumes of petroleum and its major 
products which are now annually produced are more 
than ample to produce all of the common organic 
chemicals and solvents now known, which could con- 
ceivably be made from petroleum, without interfering 
with the adequate supply of the present refinery prod- 
ucts. It is hardly conceivable that the manufacture of 
all the organic chemicals and solvents which could pos- 
sibly be made from petroleum could affect the petroleum 
price structure. In the long run it will be the price of 
coal which will set the upper limits to the value of 
petroleum. 

The first consideration in any case of industrial syn- 
thesis is the cost of raw material. Without going into the 
matter in detail, the price statistics for the last 10 years, 
for gasoline, kerosene and gas oil for localities in the 
Mid-Continent area are given in Figure 1. Refined 
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HE paper forms a general survey of the literature, 

patent and otherwise, dealing with the separation 
and conversion into alcohols and the corresponding 
ketones, of olefines obtained either as by-products in 
cracking operations or by the cracking of the lower 
paraffins. 

There are two main sections; the first deals with the 
production, concentration, separation and purification 
of the lower olefines, while the second describes their 
conversion into alcohols chiefly through the agency of 
sulphuric acid, the effect of catalysts, the properties of 
the alcohols and finally of the acetates and ketones 
derived therefrom. 

After an extensive review of the literature dealing 
with the concentration of ethylene by such methods as 
activated charcoal, cooling and compression, absorp- 
tion in oil, etc., the conclusion is reached that for the 
production of ethyl alcohol it is doubtful whether any 
useful purpose is really served, as the gas is readily 
removed by 95 per cent sulphuric acid at 60-80° C. 
even in concentration as low as 2.5 per cent. 

Actual separation of the individual olefines from 
the gases containing them is undoubtedly accom- 
plished most successfully by the use of sulphuric acid, 
although different writers show considerable variation 
in the pressures, temperatures and strengths of acid 
used. Catalysts increase the rate of absorption but 
tend to increase polymer formation. Gas oil mixed 
with the acid definitely increases the efficiency of the 
scrubbing operation. 

The necessity for the removal of sulphur com- 
pounds from the olefines is emphasized, although the 
resulting unpleasant odor of the alcohols when this 
is not done is an advantage if it is proposed to use 
them as denaturants. Alcohols containing sulphur 
compounds may be purified by oxidation. 

The preparation of ethyl, isopropyl, butyl, amyl and 
hexyl alcohols from the appropriate olefines and 
sulphuric acid is discussed together with the properties 
and products of the corresponding acetates. The con- 
version of secondary alcohols into the corresponding 
ketones by means of a brass catalyst at 500-800° C. 
is mentioned and the properties of the ketones ob- 
tainable given. 

This paper was read before the World Petroleum 
Conference, London, England, July 19-25, 1933. 
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paraffin wax (125-127°) was quoted in 1932 (New 
York) at 27% cents per pound, crude petrolatum at 1% 
cents. Cracking still gases are commonly burned as 
refinery fuel or sold at a slight advance over their fuel 
value. Statistics of production for most refinery prod- 
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FIGURE 1 
Average Yearly Price, Group 3 


ucts are not very significant in this connection, since 
any of them could be greatly increased in amount if 
the demand existed. Thus the consumption of liquefied 
gas, butane and propane, in 1932 was 33 million gallons, 
but the amount potentially available at existing gasoline 
recovery plants is reported to be about 13 million gallons 
per day. Crude petrolatum has little demand and its 
production is rapidly increasing ; it is commonly thrown 
into cracking still charging stock. 

Some of the factors which have held back the 

chemical utilization of petroleum are: 

(1) The complexity of petroleum oils and the diffi- 
culty of separating pure products, either as 
raw material or from the reaction products. 

(2) Widely varying nature of crude oils from differ- 
ent fields. 

(3) Lack of chemical knowledge of all except the 
simplest petroleum hydrocarbons. 


The industrial developments, along chemical synthesis 
lines, to date have naturally been based upon the simple 
chemistry of the hydrocarbons from methane to the 
hexanes. Very little new chemistry has been required 
by these developments, but in so far as the processes are 
industrially new it has generally been possible to sur- 
round them with apparently adequate patent protection. 

Most of the important chemical developments have 
been fitted into existing refinery operations. One com- 
pany producing a series of alcohols and related deriva- 
tives utilizes the by-product still gases produced by a 
pressure cracking operation. Another company produc- 
ing ethylene glycol and ethyl alcohol uses the by-product 
gas from the Gyro vapor-phase cracking process. Thus 
the utilization of the uncondensed cracked gases, formed 
incidental to cracking for gasoline (the principal prod- 
uct), bears much the same relation to petroleum refining 
as the manufacture of coal tar light oil and its deriva- 
tives does to the coking of coal. 


OIL GAS 


Although oil gas has long been known, its production 
at low cost was hardly possible prior to the perfection of 
vapor-phase or high-temperature cracking processes in 
recent years. The old Pintsch gas retorts were very 
inefficient and were operated over a wide range between 
maximum and minimum temperatures. Close tempera- 
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ture regulation, particularly in high-temperature crack- 
ing, was appreciated by W. A. Hall,” one of the pioneers 
of oil cracking, and this feature was greatly perfected 
by Luis De Florez,’ the inventor of a cracking apparatus 
adapted to vapor phase operation. During the World 
War the Hall process was operated at high temperatures 
for the conversion of petroleum to benzole. In the Hall 
process cracking at 605° C. gave 17.7 per cent gas con- 
taining 49-50 per cent olefines; at 725° C. 66 per cent 
of the oil was gasified, the gas containing 40 per cent 
total olefines.* 

J. E. Zanetti* first showed that in small laboratory 
apparatus propane and butane give a maximum of about 
38 per cent total olefines at 750° C. While many lab- 
oratory studies of the decomposition of propane have 
been made, the results of W. J. Podbielniak are of 
industrial interest since the process was operated on an 
industrial scale. Podbielniak® obtained a maximum 
ethylene yield at about 815° C. (1500° F.). One volume 
of commercial propane gives about 1.8 volumes of 
cracked gas containing 26-28 per cent ethylene. The 
apparatus developed by Podbielniak for the analysis of 
such cracked gases has been of great service in the 
chemical use of such gas. 

The thermal decomposition of methane and ethane to 
produce ethylene is of little or no industrial interest. As 
regards methane as a raw material the catalytic effect of 
various materials was noted by Slater,® but Stanley and 
Nash’ have shown that any catalytic material favors 
the final equilibrium mixture of methane, carbon and 
hydrogen. F. Fischer® states that under the most favor- 
able experimental conditions methane yields 13 per cent 
of liquid hydrocarbons. Stanley and Nash confirm 
Fischer’s results and state that a typical reaction gas, 
obtained by very brief reaction time contained acetylene 
1.33 per cent, ethylene 1.11 per cent, ethane 0.10 per 
cent. Most of the work on the pyrolysis of methane has 
been with the object of producing a crude benzole motor 
fuel, or hydrogen for hydrogenation.® 

The pyrolysis of ethane has repeatedly been investi- 
gated. Pease and Durgan*® found 20.3 per cent ethylene 
in the equilibrium mixture at 650° C. 

It is well known that the yields of gas obtainable from 
gas oils vary somewhat. In the data of gasoline pro- 
duction by vapor-phase cracking published by C. R. 
Wagner" it is shown that the per cent of charging stock 
gasified is 28 to 35 per cent, or 1100 to 1300 cubic feet 
per barrel. When the olefine gases are desired, as for 
chemical synthesis, the gas yield can be considerably in- 
creased, as will be evident from the results shown in the 
following Table I. In common refinery practice three 
Gyro cracking units product about 5,500,000 cubic feet 
per day. The De Florez’* ctacking process is not com- 
monly operated under high temperature or vapor-phase 
conditions, but is flexible and can be so operated when 
desired. 
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TABLE 1 
Oil Gas Yields” 
Gas per 
42 gal. 
Temp., Oil, Olefines, 
No. °c, Cu. Ft. % REMARKS 
1 743 2990 36.6 Experimental apparatus 
2 743 2867 33.7 an “4 
3 743 3136 33.5 7 
4 785 3320 27.3 
5 782 3365 27.7 “! ™ 
6 682 2490 35.8 Penn. gas oil 
7 760 2968 30.1 Ki “ 
8 700 2520 36.5 Russian gas oil 
9 800 2870 46.2 Experimental, oi] 0.847 
10 850 3255 43.1 7” Si 0.807 
11 650 1887 43.6 Experimental 
12 750 2884 30.6 - 
13 593 1260 45—48 Gyro gasoline mfr. 
14 595 1090 45—48 % Hi 
15 598 1175 45—48 
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Two typical analyses of Gyro gas, as made under 
normal refinery conditions of cracking, mainly for gas- 
oline, are as shown in Table 2. 


TABLE 2 


Composition of Gas by Gyro Process 
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| II. 
% by vol. |% by vol. 

Carbon dioxide and hydrogen sulphide.............. .| 0.89 | 0.28 
SN OO TIIR 5 5.06 6.50 S ke eb Sib Ss:o ee Dawe er 29.6 28.5 
NINN 3 3 alec arc le ox. a0 Rx Fe Pee ha Sd Shee eae Rene 23.1 23.1 
IDs 6skcivn ko Goin ones neha aWmcae ceker he hmemens ar cen 
Propylene........ § high nhnsaishs- ee. Slantepilh 2. A ERR | 13.3 15.7 
CR dct lade, @ iva la du loving dle plate Oe Ga aaa 4.9 | 4.4 
tenes OT DUAR... 6.65 sce cele ot pods sweaes of 8.3 10.1 
ES CI SN So. os. sin 0, ahe wk BOCA ee > eee 4.1 4.0 
Above pentenes and pentanes...............-...05- | 3.9 3.1 
Total olefines........ doe 48.4 


The quantity of available clefines produced by a 
typical vapor-phase cracking plant, yielding 4500 M gas 
per day is as follows: ethylene 40.4 tons, propylene 38 
tons, butenes 29.9 tons, amylenes 19.7 tons, hexenes and 
gasoline 15.5 tons (about 5000 gallons). 

An important advance aiding in the production of 
pure synthetic products has been the perfection of frac- 
tional distillation methods for separating close-cut 
hydrocarbon fractions. Thus it has been possible to 
separate on a large scale a butene fraction of 98.5 per 
cent butenes, containing not over 1.5 per cent. C, and C, 
hydrocarbons, and a liquid C, fraction of like purity. 
W. W. Clough and C. O. Johns** have described a series 
of industrial alcohols of a high degree of purity. In the 
first industrial production of glycols a mixture of ethel- 
ene and propylene, derived from oil gas, was used yield- 
ing a mixture of ethylene and propylene chlorohydrins 
and glycols.° By separating the two olefines the two 
series of derivatives are now manufactured in pure 
condition. In the first industrial attempt to make ethyl 
ether from the ethylene in oil gas, P. Fritzsche removed 
the higher olefines by scrubbing the gas with concen- 
trated sulphuric acid. Fritzsche made no attempt to pro- 
duce alcohols, and all of the olefines in the gas other 
than ethylene were converted to oily polymers or tar. 
Fritzsche*® was also handicapped at that time by the fact 
that vapor-phase cracking of oil under carefully regu- 
lated and uniform conditions had not been developed. 
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CONCENTRATION OF OLEFINES FROM 
CRACKED GASES 


The first industrial production of ethyl alcohol from 
ethylene sought to utilize the ethylene in coal gas. It was 
natural, therefore, that processes for the concentration 
of ethylene should be proposed. F. Soddy™ patented 
the use of charcoal for this purpose, but Bury and 
Ollander*® state that in their work on coal gas charcoal 
absorption was tried, to obtain a gas rich in ethylene, but 
abandoned. Berl and Smidt*® have given quantitative 
results for the absorption of ethylene in activated carbon. 
They saturated 100 g. carbon with 12.4 litres of a gas 
mixture, 10 per cent ethylene and 90 per cent methane, 
and on heating to carbon obtained a gas containing 50 
per cent ethylene. 

The process of Claude®® for the purification of the 
hydrogen of coal gas, liquefies the ethylene and part of 
the methane at —140° C. According to F. Valette”* 
and P. Damm?” the Claude liquefaction process is em- 
ployed at Bethune, France, obtaining an ethylene frac- 
tion 20 to 30 per cent ethylene. The Soc. Anon. d’Ex- 
plosifs et Prod. Chimique?* employ both pressure and 
cooling to separate a series of liquid fractions from oil 
gas: (1) pentenes and pentanes, (2) butenes and butane, 
(3) propylene and propane and (4) ethylene and ethane. 
G. Curme** absorbs the low-boiling hydrocarbons in oil, 
and the oil solution, containing the dissolved volatile 
components and gas, is progressively warmed as it flows 
downward through a tower. A rectification effect is 
produced, in the presence of the solvent, the latter per- 
mitting the rectification to be carried out at more mod- 
erate pressures and temperatures than is possible with- 
out the solvent. Voorhees and Youtz*® concentrate 
ethylene by utilizing its greater solubility in 95 per cent 
ethyl alcohol, as compared with methane and ethane. 
They recommend scrubbing oil gas containing about 35 
per cent ethylene and propylene under a pressure of 
about 150 pounds, releasing the pressure and optionally 
heating the alcohol, to give a gas containing 75 to 85 
per cent olefine content. It has long been known that 
mercury salts combine with olefines and may thus be 
separated from inert diluents. The original olefines may 
be recovered by decomposition of the mercury salts.?¢ 
Processes have been described using silver salts for the 
same purpose, but are believed not to be used in- 
dustrially. 

It is very doubtful if there is any practical utility, so 
far as synthetic ethyl alcohol is concerned, in concen- 
trating ethylene. Bury and Ollander,”’ using coal gas, 
found that with reasonably good surface contact between 
the acid and the gas 71 per cent of the 2.5 per cent 
ethylene in the gas could be absorbed in two minutes, by 
95 per cent sulphuric acid at 60-80° C. This is con- 
firmed by Tidman,”* who states that 80 to 90 per cent 
of the ethylene in such gas can be absorbed in three min- 
utes under the same conditions. Saunders”® describes a 
liquefaction method, carried out under 15 to 20 
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atmospheres pressure and temperatures as low as minus 
70° C., for separating a liquid propylene fraction from 
oil gas, but an American company operating under the 
patents of C. Ellis*® and his co-workers have been man- 
ufacturing isopropyl alcohol on a large scale for several 
years, from cracking still gas. The use of an absorbent 
oil, together with sulphuric acid, greatly increases the 
efficiency of the process. 


SEPARATION OF OLEFINES BY ACID 
TREATMENT 

Fritzsche (loc. cit.) removed the ethylene homologues 
from oil gas by concentrated sulphuric acid at tempera- 
tures below 40° C. The C. Still** Company removed 
most of the higher olefines and some of the propylene 
by compressing the gas to 100 to 200 atmospheres and 
then scrubbing the gas with 50° Be. sulphuric acid, un- 
doubtedly a cleaner and more economical process than 
that of Fritzsche. C. Ellis*? first removes propylene by 
treating with sulphuric acid of sp. gr. 1.80 at low tem- 
peratures followed by stronger acid at temperatures 
above 60° C. Isham and Born* treat oil gas containing 
ethylene, propylene and butenes successively with sepa- 
rate lots of concentrated sulphuric acid at increasing 
temperature stages, the last absorber containing fresh 
concentrated sulphuric acid at 90° C. Taveau** claims 
the treatment of oil gas with progressively increasing 
concentrations of sulphuric acid. It has long been known 
that isobutene is much more reactive to dilute mineral 
acids than the normal butenes, readily yielding tertiary 
butyl alcohol.** Similarly, trimethylethylene is much 
more reactive than the isomeric amylenes and may be 
selectively removed from olefine mixtures to form 
tertiary amyl alcohol.*® This feature is included in a 
process of separately producing tertiary and secondary 
butyl alcohols, and tertiary and secondary amy] alcohols, 
close-cut butenes and amylene fractions being succes- 
sively treated, first with dilute acid to form the tertiary 
alcohols and then with stronger acid to form the sec- 
ondary alkyl sulphates and alcohols.** Hydrochloric acid 
has been suggested for the same purpose but has not 
been adopted in industrial operations. 


PURIFICATION OF OLEFINES 


It was early recognized by C. Ellis that hydrogen sul- 
phide should be removed, as well as mercaptans, or the 
resulting alcohols contain mercaptans. The presence of 
the malodorous mercaptans in isopropyl alcohol when 
used for denaturing ethyl alcohol has been considered 
desirable by the U. S. authorities. However, isopropyl 
alcohol free from malodorous impurities and suitable 
for the manufacture of perfumes is regularly manu- 
factured. The higher alcohols, acetates and ketones used 
in the manufacture of lacquers are also manufactured 
free from sulphur and other malodorous impurities. 
When the hydrocarbon gases are separated into close- 
cut fractions and the hydrogen sulphide removed the 
resulting alcohols are of excellent quality with respect to 
odor. In general, alcohols containing mercaptans as im- 


purities may be purified by oxidation of the sulphur 


compounds.** 

It is well known that high-temperature cracking pro- 
duces small proportions of dienes. When these are pres- 
ent in substantial proportions they are polymerized in 
the sulphuric acid treatment with the liberation of con- 
siderable heat and the formation of high-boiling hydro- 
carbon polymers. In the close-cut butene fraction, made 
by cracking at about 1100° F., the butadiene content is 
about 12 to 14 per cent. This diene can be selectively 
removed by treating the hydrocarbon mixture in the cold 
with a saturated solution of cuprous chloride, the 
butadiene being subsequently liberated from the acid 
cuprous chloride compound by heating to, about 55°- 
60° C.39 

ETHYL ALCOHOL 

A litre of ethyl alcohol, said to have been made from 
ethylene in coal gas, was exhibited at the London Ex- 
hibition of 1862.4° If true, it was in the nature of a 
“stunt” and of no industrial significance. The early 
industrial work of P. Fritzsche has already been men- 
tioned. It is of interest, in view of the patent to J. 
Compton,* that Fritzsche** noticed the beneficial effect 
of the presence of ethyl sulphuric acid in promoting the 
absorption of ethylene by the acid solution. 

This effect was also noticed by S. G. Plant and N. V. 
Sidgwick** and by the Cie. Bethune.** 


Synthetic ethyl alcohol, as made from properly puri- 
fied oil gas, is purer than ethyl alcohol made from fer- 
mentation. A small proportion of ethyl ether is nor- 
mally obtained, this by-product constituting a new 
industrial source of this material. 

The issued patents resulting from the industrial work 
in Europe and America deal with special improvements 
in the process of manufacture. The Skinningrove Iron 
Company*® describes the preliminary removal of hydro- 
gen sulphide, drying the gas by 80 per cent sulphuric 
acid, treating the gas counter-current with 95 per cent 
sulphuric acid at 60° to 80° C., dilution of the acid 
mixture and distillation of the alcohol. The claims of 
the patent, however, are limited to certain heat exchange 
principles. 

Catalysts have been proposed to promote the absorp- 
tion of ethylene by the acid. Damiens** mentions a score 
of elements alleged to have a catalytic effect, but in a 
later patent he claims only cuprous oxide*’ or cuprous 
salts, in 66° Be. sulphuric acid and at 15° to 50° C. 
Damiens states that dilution of the resulting acid mix- 
ture with 60 per cent of its weight of water and then 
distilling gives 22 per cent of ether to 78 per cent of 
alcohol; by diluting with 140 per cent of water only 
four per cent of ethyl ether to 96 per cent of alcohol is 
obtained. The same writer states that although the 
addition of silver or mercury salts gives rapid ethylene 
absorption in 95.5 to 99.5 per cent sulphuric acid at 6% 
C., hydrocarbon polymers mainly are formed. Engel- 
hardt and Lommel** have patented the use of silver salts 
in sulphuric acid for this purpose. Glund and Schneider 
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have shown that, using 94 per cent sulphuric acid and 
one-half per cent silver nitrate, the rate of absorption 
at 20° C. is about equal to the rate for acid alone at 
80° C.; at 40° C. the rate with the catalyst is three 
times the rate of acid alone at 80° C. However, catalysts 
are not necessary for efficient absorption. 

K. P. McElroy®® suggested a general process in which 
olefines were circulated through hot dilute acid, and 
more recently a process has been described in which 
a mixture of ethylene and steam are passed through 
dilute acid, 60 to 85 per cent sulphuric acid at tempera- 
tures up to 200° C. The maximum conversion to ethyl 
alcohol is reported as 1.39 per cent. 

The opinions so freely expressed in the older litera- 
ture, that the cost of the sulphuric acid consumed and 
the cost of reconcentrating it is too great for the eco- 
nomic manufacture of ethyl alcohol, may possibly have 
been correct for processes such as that of Fritzsche, but 
the manufacture of oil gas under efficient, controlled 
conditions, the purification of ethylene, the development 
of industrial uses for the other constituents of oil gas 
(sea below), the advances made in the art of concen- 
trating sulphuric acid and the high efficiencies attendant 
upon the formation of large proportions of diethyl sul- 
phate, have greatly changed the picture. 

S. G. Plant and N. V. Sidgwick (Joc. cit.) noted the 
formation of diethyl sulphate in substantial proportions 
at 70° C. Starting with fresh acid they noted a con- 
tinuous acceleration in the rate of absorption until finally 
the rate decreased as the proportion of diethyl sulphate 
increased. H. R. Curme*! has patented a method for 
producing diethyl sulphate by volatilizing the ester out 
of the acid mixture, with the stream of excess gas and 
recovering it from the gas. C. Maimeri®® also describes 
a method for producing diethyl sulphate by absorbing 
ethylene in sulphuric acid, 80 to 100 per cent, at 65° to 
75° C. under a pressure of 15 atmospheres; the diethyl 
ester was precipitated by the addition of water and 
separated. The use of pressure markedly increases the 
absorption rate; a pressure of 500 pounds per square 
inch or more, with acid concentrations of 80 to 95 per 
cent at 80°-95° C., are recommended.®*? Under these 
conditions diethyl sulphate is rapidly formed until about 
70 per cent of the theory for two mols. of ethylene have 
been absorbed, when the rate rapidly decreases. Pres- 
sure up to 50 atmospheres are 2lso recommended in a 
recent patent®* in which the use of acid concentrations 
within the range 50 to 80 per cent is claimed. Similar 
conditions but with pressures up to 250 atmospheres 
are described in a later patent to the same company.*® 
C. A. Basore has shown that ethyl hydrogen sulphate is 
Slowly hydrolyzed and states that at 110° C. the 
hydrolysis is complete in about 50 minutes, and recom- 
mends 50 to 70 per cent by volume of water for dilution. 

He describes the use of an autoclave to effect the 
hydrolysis. 
ISOPROPYL ALCOHOL 

The industrial manufacture of isopropyl alcohol from 

the propylene in cracked oil gas by C. Ellis, M. D. Mann 
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and their associates was the pioneer development in the 
field of synthetic alcohols. This alcohol closely resembles 
ethyl alcohol in its physical properties and solvent value. 
It is produced mainly in three grades, crude for de- 
naturing purposes, 91 per cent and anhydrous; a prod- 
uct suitable for perfumers’ use is also manufactured. It 
is more easily dehydrated than ethyl alcohol; a brief 
digestion with caustic soda and subsequent distillation 
give the anhydrous alcohol distilling at 82.4° C. 


The physical properties of pure anhydrous isopropyl 
alcohol are as follows :°° 


Waiting PB is SU aa ees —85.8° C. 


Dette DOE ois 3 00:5 s 0.0. cnanuetens 82.4° C. at 760 mm. dt/dp = 
0.033° C. per mm. 

Vapor Dreaeane 6000553 c0k sheers de 32.4 mm. of Hg at 20° C. 

CT RCE pet See ae ts (20°/4° C.) 0.7887 (0.7283 at 
b.p.) 

Va eae ca coc ba onsen bie (20° C.) 0.02431 poise. 

PU PORE soc bg 0 ce haa 11.7° C. (53° F.) (Closed cup.) 

Refractive Index (nD).........0000- 1.37925 at 15° C. 1.37757 at 20° C. 

Critical Temperature ......c0scesee 234.9° C. 1.3749 at 25° C. 

CUIGNEET POGONIO: 6 56 0:05 os scab decks ve 53 atmospheres. 

Latent Heat of Vaporization 

Ce. TPP ok Sas ens o bok es dau 160 cal. /gm. 

eent: OF Combet. oc sk iets becca 7970 cal. /gm. 

Specific Heat (cal. /gm./°C.) ais widracnie 0.563 at 0° C., 0.677 at 30° C., 
0.740 at 50° C. 

Surface Tension (20° C.) o.csccccs. 21.7 dynes/cm. 

Dielectric Constant (20° C.) ........ 26. 

Wager DROIT: 04d oc deaks cceecen teas 2.127 at 100° C. 


The properties of the azeotropic mixture with water 
are as follows: 


oe IPS AED E ror ee: eye 91.1 per cent alcohol by volume, 
87.7 per cent by weight. 

ey Pe er re ee 80.4° C. at 760 mm. 
| Se ee Pe one 20° /4° C. 0.8157. 

60° /60° F. 0.8190 (6.82 Ib. /gal.) 
Rotraetive Tales) 6.65 ok icitsncéecaads 1.2765 at 20° C. 
NED io Sido Ha gue ss cakes Seen 0.02106 at 25° C. 
PO OD. sy énccaccinndcsunedboedee 64° F. (closed tester). 
Coefficient of Expansion ............ 0.001062 per degree C. 


Isopropyl alcohol forms a large number of binary 
azeotropic mixtures of which the following may be 
noted : 








Wt. % Isopropyl | Boiling Point of 
Other Component Alcohol Mixture, °C. 
Carbon Biawiniitle, ....... 066 csececs 0.8 44.6 
oe SRE ero yee 4.2 60.8 
eS ROY Sree eres. 22 61 
leogromel Mther. ow... isk od ci ek e's 10 64.9 
Carbon Tetrachloride.............. 18 67 
ee RE PO Tne eee 33 68 .6 
SARS par pee mor ee 36 71 
ee ORFF ONE ORO CEC TCT eT 33.3 71.92 
Ethylene Dichloride............... 45 74 
Trichlorethylene.................. 28 74 
io, oo sb sa shies ta 23 ; 74.8 
Methyl Ethyl Ketone............. 30 77.3 
Isopropyl Acetate................. 52.3 80.1 
US Cov pein Fen sos chee es 69 80.6 
Tetrachlorethylene................ 80.6 81.7 











Some of the more important uses of isopropyl alcohol 
are as follows: 


(a) Anti-freeze Solution—tThe alcohol is a satisfac- 
tory anti-freeze solution, miscible in all proportions with 
water, and free from the offensive odor of completely 
denatured ethyl alcohol, as approved by the U. S. 
authorities, for use in automobile radiators. Where 
freezing temperatures below 0° F. are encountered, a 
mixture of 65 per cent isopropyl alcohol and 35 per cent 
methyl alcohol, which gives the equivalent protection, 
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per unit volume of alcohol, as ethyl alcohol, is recom- 
mended. The freezing point (initial freezing) of the 
two common anti-freeze alcohols, 95 per cent ethyl and 
isopropylmethyl blend are given in Figure 2. 
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It should be pointed out that Dr. R. R. Sayres, 
surgeon of the U. S. Public Health Service, has recently 
issued a report stating that there is no health hazard in 
the reasonable use of methanol for such purposes. The 
use of 10 per cent wood alcohol, the most toxic form of 
methyl alcohol, has been practiced generally for many 
years without harmful results. Due to American pro- 
hibition regulations, completely denatured ethyl alcohol 
must be denatured with materials which impart both a 
very disagreeable odor and taste. A special impure grade 
of isopropyl alcohol purposely made to contain mal- 
odorous impurities (mercaptans) is made for denaturing 
purposes, but the isopropyl alcohol sold for anti-freeze 
use is free from objectionable odor. 

(b) Dehydrating Agent.—The alcohol, easily obtained 
in the anhydrous condition, is useful for the dehydration 
of nitro-cellulose, especially for export purposes, where 
a tax or duty on ethyl alcohol is a consideration. It may 
also be used for drying and preserving animal and 
vegetable tissues, for drying sugars, starches, proteins, 
etc. 


(c) Denaturant.—Officially approved for formulas 39, 


39 A and 40 of the U. S. Bureau of Internal Revenue. 


(d) Surgical Antiseptic—Isopropyl alcohol has su- 
serior bactericidal power, as compared to ethyl alcohol, 
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according to Dr. D. H. Grant.5* The most effective con- 
centrations are 30 to 50 per cent. 

(e) Solvent—Compared with ethyl alcohol of the 
same concentration, isopropyl alcohol generally has a 
slightly greater solvent power for essential oils, waxes, 
esters, etc. It may be used generally where a neutral 
alcoholic solvent is commonly employed, as in the extrac- 
tion and purification of alkaloids, glucosides, etc.,>* re- 
crystallizing organic products such as ethyl p-aminoben- 
zoate, acetylsalicylic acid, resorcin, etc. According to 
J. W. Poole®® this alcohol is superior to acetone in the 
dewaxing of petroleum distillates. 

The replacement of ethyl alcohol by isopropyl alcohol 
in the perfume industry has been noted by several 
writers.® 

Much of the isopropyl alcohol now manufactured is 
converted into acetone and the acetate, the former com- 
peting with acetone made by fermentation, and the ester 
replacing ethyl acetate in many industrial uses. 

In 1876 Berthelot® obtained a small amount of iso- 
propyl alcohol from the propylene in coal gas, by treat- 
ing the gas with sulphuric acid and hydrolizing the acid 
product. By saturating concentrated sulphuric acid with 
propylene and diluting the product he obtained di-iso- 
propyl sulphate which could be slowly hydrolyzed to the 
alcohol.® Fritzsche observed the formation of a small 
proportion of isopropyl alcohol when the acid product 
of his preliminary scrubbers was hydrolyzed and dis- 
tilled. In 1920 C. Ellis®* published an account of the in- 
dustrial manufacture of isopropyl alcohol from cracking 
still gas. Since this time an extensive patent literature 
has developed on this and other alcohols which it is not 
necessary to mention in detail. 

The conspicuous improvements in the art are the use 
of an absorbent oil with the acid which permits efficient 
utilization of lean gas at low pressures, hydrolysis of 
the diluted acid product® prior to distillation, careful 
control and skill in operating the process and proper 
design of apparatus employed, based upon experience. 

G. O. Curme®® and H. S. Davis*? recommended the 
use of 100 per cent sulphuric acid for the absorption of 
propylene. It is difficult, however, to avoid excessive 
polymerization under these conditions, even with gen- 
erous refrigeration. Curme’s patent is directed primarily 
to the hydrolysis of the di-isopropyl sulphate produced. 


BUTYL ALCOHOLS 

Secondary butyl alcohol, or butanol-2, is the raw 
material for the manufacture of secondary butyl acetate 
and methyl ethyl ketone. Tertiary butyl alcohol, 2 
chemical curiosity made only by difficult synthesis, has 
been produced in quantity and employed as a solvent, 
as a raw material to produce the iso-octane employed 4 
a standard anti-knock engine fuel, as a raw material for 
synthetic musk, etc. 

W. W. Clough and C. O. Johns*® have described pure 
butanol-2 made from the butenes of cracking still gases. 
The light cracked gasoline or butene fraction, whet 
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treated with 65 per cent sulphuric acid, with cooling, 
readily yields an acid extract which on dilution yields 
tertiary butyl alcohol.® Although the literature notes 
that tertiary butyl alcohol is decomposed by N/50 nor- 
mal mineral acids, the alcohol may be satisfactorily dis- 
tilled from 40 per cent sulphuric acid solutions, if 
rapidly distilled with steam through acid-proof vitreous 
columns.”° 


The selective removal of butadiene has been referred 
to in the preceding, in connection with the separation of 
olefines. It is of interest to note that butadiene, like 
isoprene, can be polymerized to a rubber. By condensing 
with maleic anhydride good yields of tetrahydrophthalic 
anhydride can be obtained, as shown by Diels and 
Alder," and that a series of new high-boiling esters 
similar to the di-alkyl phthalates’* already familiar in 
the lacquer industry can be made. The diethyl ester 
boils at 133° to 137° C. at five mm., the dipropyl ester 
boils at 140° to 141° C. at five mm., the dibutyl (nor- 
mal) ester boils at 186° to 192° C. at 18 mm. and the 
secondary diamyl ester boils at 163° to 165° C. at five 
mm. This interesting anhydride can also be condensed 
with glycerine and glycols to a new series of hard trans- 
parent, nearly colorless resins similar to the well-known 
glyptal resins.** The economic utilization of butadiene 
is intimately connected with the utilization of the ole- 
fines which accompany it in highly cracked petroleum 
products. 


When the butenes are properly purified, as by the 
successive removal of isobutene and butadiene, the re- 
maining butenes can be successfully sulphated under a 
fairly wide range of conditions. C. Ellis and M. J. 
Cohen (loc. cit.) have claimed broadly the treatment of 
mixtures of olefines of cracked petroleum with sulphuric 
acid of less than 1.84 specific gravity. A. T. King" 
recommends sulphuric acid, 78 per cent, and C. Weiz- 
mann and D. A. Legg,”® who apparently were interested 
in converting normal butanol to secondary butanol 
through the normal butenes, recommend the use of 75 
per cent acid. R. Taveau’® uses 85 per cent sulphuric 
acid for this purpose, at temperatures below 30° C., and 
arecent patent to W. Engs and R. Z. Moravec" uses 
% to 100 per cent sulphuric acid to produce mainly 
dibutyl sulphate. Apparently very pure butenes and 
carefully regulated conditions are necessary in the latter 
process. On the other hand, normal butenes may be 
converted to butyl hydrogen sulphate with very little 
polymerization by treating in the liquid phase under 
pressure with sulphuric acid 60 to 70 per cent at tem- 
peratures of 30° to 40° C."8 


AMYL AND HEXYL ALCOHOLS 
The early literature notes the conversion of 
‘amylenes,” made from amyl alcohol, in part to ter- 
tary amyl alcohol.”® There appears to be no commercial 
Wse for the tertiary amyl alcohol, which, however, is not 
broducible in large proportion from cracked petroleum 
amylenes. The amyl alcohol made by the acid treatment 





of cracked petroleum amylenes consists chiefly of 
pentanol-2 with small proportions of pentanol-3. The 
laboratory preparation of secondary hexyl alcohols was 
described by Wanklyn and Erlenmeyer,*° who used 
sulphuric acid of about 80 per cent concentration. They 
noted that on dilution with water part of the material 
appeared as free hexyl alcohol and part remained as 
hexylsulphuric acid which could be hydrolyzed to hexyl 
alcohol, a general behavior of alkyl sulphate mixtures 
on dilution. S. R. Merley** has observed that the separa- 
tion of secondary hexyl or other higher alcohols helps 
the removal of hydrocarbon polymers from the diluted 
acid product. 

Secondary amyl alcohols are used chiefly in the form 
of acetates as solvent in the lacquer industry and for the 
manufacture of methyl propyl and di-ethyl ketones, the 
latter being one of the newer commercial developments 
in the lacquer solvent field. 


Very pure secondary amyl alcohols made from petro- 
leum amylene do not have the pungent, choking odor of 
fusel oil, and the secondary acetates also have a milder, 
less pungent odor than amyl acetate made from fusel 
oil. The boiling point of the alcohol is about 118° to 
119° C. and the specific gravity is 0.8088 at 20°/4° C. 


ACETATES 
The acetates of isopropyl, secondary butyl and sec- 
ondary amyl alcohols are used in the nitro-cellulose 
lacquer industry and for other industrial purposes. Of 
these the amyl acetate is the most valuable. The physical 
properties of these acetates are as shown in Table 3. 
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TABLE 3 
Physical Properties of Alcohol Acetates 
But- Pent- 
Isoprop- But- anol-2, Pent- anol-2, 
Alcohol anol anol-2 85% anol-2 85% 
WiGicg sive one seis 88.7 112.2 108—114 a 128—135 
1 15 
Sp. Gr. 18°/4°.....| 0.8732 0.8760 0.861— 0.9222—| 0.863— 
15 4 15 
Lbs. per ~_eyreey 7.287 7.3105 Veae — 7.18 
=: Sige: 5 bank eae 1.3735 1.3882 — ~- 1.4021 
Az. mixture plus 
water, % ester 
| ety 91.0 84.5 — 74.5 — 
Az. mixture plus 
water, B.p., °C..| 80.5 87.0 — 92.0 = 




















The secondary alcohols are very readily acetylated, 
the method of Buc and Clough* being particularly 
adapted to the esterification of secondary butyl and 
amyl alcohols. In both cases ester containing 12 to 15 
per cent of the alcohol has a greater solvent power for 
nitro-cellulose than the pure ester. These acetates are 
stable and show no tendency to hydrolyze with water or 
moisture at ordinary temperatures. 

The process of directly combining olefines with an- 
hydrous acetic acid, with a little sulphuric acid catalyst, 
does not give satisfactory yields of ester with normal 
butenes and amylenes, when carried out at ordinary 
temperatures as originally proposed for the terpenes by 
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Bertram and Wahlbaum.** Better yields are obtained 
when the reaction mixture is heated.S¢ The olefines 
yielding tertiary alcohols such as isobutene and tri- 
methylethylene give the highest yields of ester, and at 
room temperature, but H. S. Davis and C. C. Harford* 
specify their removal before treating the residual 
butenes and amylenes with acetic acid. 


KETONES 

Until the development of processes for the manufac- 
ture of secondary alcohols from olefines and the manu- 
facture of the corresponding ketones, these excellent 
pyroxylin solvents were not available in quantity. Small 
quantities only have been available in the acetone oils. 
J. G. Park and H. E. Hofmann* have called attention 
to these solvents and their value in solvent compositions 
for lacquers. Some of the physical properties of these 
ketones, including acetone, are given by them in Table 4. 








TABLE 4 
Physical Properties of Aliphatic Ketones 
Methyl Methyl Methyl Methyl 
Ethyl Propyl Butyl Amyl 
Acetone Ketone Ketone Ketone Ketone 
Molecular weight..| 58 72 86 100 114 
B.p., —.. 1 1 79.6 102 127.2 150.2 
Sp. Gr.—..., ae 0.7915 0.8050 0.8089 0.8209 0.8269 
4 
Oo 
Ref. \- yee bay 1.3587 1.3791 1.3895 1.4024 1.4110 
Vap. press., 20°C. 184.8 77.5 30 10 3.6 
Flash point,* °C...|}—16.7 — 7.2 7.2 22.8 41.1 
ee heat, cal./ 
| ESR 125 106 91 83 83 
Surf. tension, 20°C.; 23.7 24.6 25.2 25.5 —_— 




















*Closed cup. 


All of the above ketones have pleasant ethereal odors. 
While acetone and methyl-ethyl-ketone have been known 
and used industrially for some time the three higher 
homologues are industrially new. Methyl-ethyl-ketone 
containing a small proportion of ethyl alcohol is a good 
solvent for practically all grades of cellulose acetate. 
The higher ketones are not good solvents for cellulose 
acetate, but are latent solvents when used in conjunction 
with certain solvent plasticizers. The cellulose ethers 
are soluble in all of the above ketones. These ketones 
are also excellent solvents for nitro-cellulose judged 
both from the viscosity of the nitro-cellulose solutions 
and their tolerance for hydrocarbon diluents. They are 
miscible in all proportions with the other solvents and 
diluents used in the lacquer industry. 

All four of the higher ketones are excellent solvents 
for linseed and tung oils, ester gum, kauri, Manila, pon- 
tianac, glyptal type resins, amberols, cumerons, vinyl 
acetate resins, rosin, nitro-cellulose and ethyl cellulose. 
For further details regarding evaporation rate, blush 
resistance, etc., the original paper of Park and Hofmann 
should be consulted. 

A process of manufacture of the ketones from the 
secondary alcohols by catalytic dehydrogenation over a 
brass catalyst at 500° to 800° C. has been described by 
R. R. Williams and D. H. White,** and by catalytic 
oxidation by A. A. Wells.** 


36 Refiner & Natural Gasoline Manufacturer—V ol. 12, No.9 





REFERENCES. 


1U.S. Pat. 1,239,099. 

2 Nat. Petrolewn News, Dec. 7, 1927. 

3B. T. Brooks: Chem. Rev. 1926, 2, 371. 

4Ind. and Eng. Chem., 1916, 8, 674. 

5 Oil and Gas J., May 14, 1931, pp. 22. 

®J. Chem. Soc., 1916, 109, 160. 

™J. Soc. Chem. Ind., 1929, 48, 1. 

5 Brennst. Chem., 1928, 9, 309. 

® Wheeler and Wood: Fuel, 1928, 7, 535. 

10 J, Amer. Chem. Soc., 1928, 50, 2715. 

= De Flor Nat. Gas Mfr., Nov. 1929. 

12L. De Florez: Ref. and Nat. Gas Mfr., Jan. 1928. 

13 Nos. 2, 3, 4, 5 from Hempel: J. Gasbel., 1910, 77; Nos. 6 ana? 
- i Ross and Leather: J. Gas Lighting, 1906, 825; No. 8, V. B, 
Lewes: J. Soc. Chem. Ind., 1892, 585; Nos. 9 and 10, js Toe her: 
J. Soc. Chem. Ind., 1894, 231; Nos. 11 and 12, M. C. Whitaker and 
W. F. Rittman: Ind. and Eng. Chem., 1914, 6, 478; Nos. 13, 14 and 
15, C. R. Wagner: loc. cit. 

44 Ind. and Eng. Chem., 1923, 15, 1030. 

13 B. T. Brooks: Chem. and Met. Eng., 1920, 22, 629. 

16 Chem. Industrie, 1912, 35, 244. 

17 U.S. Pat. 1,422,007; cf. Harris, U.S. Pat. 1,872,080. 

18 Gas Journal, 1919, 148, 718. 

1 Zt. angew. Chem., 1923, 36, 247. 

*® Brit. Pat. 223,489 (1924). 

1 Chimie et Ind., 1925, 13, 718. 

= Chem. Zentr., 1928, 2, 2208. 

*8 Brit. Pat. 251,652 (1925). 

* U.S. Pat. 1,422,183; 1,422 184; 1,422,182 (1922). 

8 U.S. Pat. 1,875, 311 (193 2). 

%*%G. Curme, U.S. Pat. 1,315,541; G. F. Horsley, Brit. Pat. 291,186. 

"™ Gas Journal, 1919, 148, 718. 

8 Iron and Coal Trade Rev., 1921, 102, 350. 

® U.S. Pat. 1,393,249 (1917). 

3M. D. Mann and R. R. Williams, U.S. Pat. 1,365,043; C. Ellis and 
M. J. Cohen, U.S. Pat. 1,486,646; 1,486,647. 

31 Brit. Pat. 147, 537 (1920). 

®U.S. Pat. 1,464,1 53. 

*U.S. Pat. 1, 744, 164; 1,744,207. 

* U.S. Pat. 1, 310, 192. 

% Butlerow: Ann., 1867, 144, 1; 1875, 180, 245. A. Michael and R. F. 
— Ann. Chem. J., 1907, 41, 118. Konowalow: Ber., 1880, 13, 

36 Wischnegradsky: Ann., 1878, 190, 328. Adams, Kamm and Marvel: 
J. Amer. Chem. Soc., 1918, 49, 1950. 

37H. S. Davis and W. J. Murray, U.S. Pat. 1,790,517; 1,790,523. 

3% M. D. Mann and R. B. Lebo, U.S. Pat. 1,491,916. H. E. Buc, U.S. 
Pat. 1,498,229. M. D. Mann, U.S. Pat. 1,502,149; 1,518,339. 

3° B. T. Brooks, U.S. Pat. 1,879,599. 

#9 Payen: Dingl., Polytechn. J., 1863, 167, 236. 

U.S. Pat. 1,598,560. 

“Pp. Fritzsche, Brit. bod 20,255 (1896); Chem. Ind., 

43 J, Soc. Chem. Ind. 14. 

# Brit. Pat. 221,512 11925}. 

# Brit. Pat. 147,360 (1919). 

4 Brit. Pat. 152,495. 

47 Damiens et al., U.S. Pat. 1,574,796. 

#% U.S. Pat. 1,458,646; cf. The Distillers Co., Ltd., Brit. Pat. 370,136. 

* Ber., 1924, 57, 254. 

5©K. P. McElroy, U.S. Pat. 1,438,123. The Distillers Co., Ltd., Brit. 
Pat. 368,051. ; 

1 U.S. Pat. 1,339,947. 

® Brit. Pat. 215, 000 (1924). 

53 B. T. Brooks, U.S. Pat. 1,885,585 (Standard Alcohol Corp.). 

% The Distillers Co., Ltd., Brit. Pat. 360,492. 

5% U.S. Pat 1,385,515; Reissue 15,211. 

56 Compiled bd a» ag: Alcohol Co. 

5t Amer. J. Sci., 1923, 166, 261. Dr. G. Bernhardt, Deutsche Med. 
A hws ml 1922, 48, 

% Lauwaet: J. Pharm. Belg., 1930, 12, 581, 601, 623. 

5° Ind. and Eng. Chem., 1929, 21, 1098. 

© Valli-Donan: Rev. Parfumerie, 1924, 4, 288. W. A. Poucher: Per- 
fumes, Cosmetics and Soaps, D. Van Nostrand Co., New York, 1930. 

61 Compt. rend., 1876, 82, 871. 

®& Ann. de Chim. and Phys., 1895, ar 4, 104. 

6& Chem. and Met. Eng., 1920, 23, 12 

4M. D. Mann and R. R. Williams, om Pat. 1,365,043. R. B. Lebo, 
U.S. Pat. 1,865,024. W. W. Clough and C. O. Johns: Ind. and 
Eng. Chem., 1923, 15, 1030. 


®S. R. Merley, U.S. Pat. 1,809,788. 

*® Curme, U.S. Pat. 1,695,249. 

® Davis, U.S. Pat. 1,844,208. 

6 J. Ind. and Eng. Chem., 1923, 15, 1030. 

#” H. S. Davis and W. J. Murray, U.S. Pat. 1,790,517. 

7 B. T. Brooks, U.S. Pat. 1,904,200. 

1 Ann., 1928, 460, 98; 1929, 470, 101; 1929, 476, 102. 

= B. T. Brooks and E. Cardarelli, U.S. Pat. 1,824,068; 
1,824,071. 

73 B. T. Brooks and E. Cardarelli, U. S. Pat. 1,860,730. 

74 J, Chem. Soc. Trans., 1919, , 1404. 

™% U.S. Pat. 1,408,320. 

7% U.S. Pat. 1,845,007. 

7 U.S. Pat. 1,854,581. 

73 B. T. Brooks, U.S. Pat. 1,879,599. 

7 Wischnegradsky: Ann., 1878, 190, 328. 

80 J, Chem. Soc., 1863, 229. 

st U.S. Pat. 1,809,788. 

8: U.S. Pat. 1,726,945; Buc, U.S. Pat. 1,651,666; 1,808,155. 

83 J, prakt. Chem., 1894, (2), 49, 1. 

8 C. Ellis and M. J. Cohen, U.S. Pat. 1,365,052. 

% U.S. Pat. 1,790,521. 

% Ind. and Eng. Chem., 

8% U.S. Pat. 1,460,876. 


% U.S. Pat. 1,497,817; cf. R. N. Simonton and H. Adkins; J. Am 
Chem. Soc., 1928, 50, 1449. 


1912, 35, 637. 


1,824,069; 


1932, 24, 132. 





oils 
To 
use 
dir 
liqt 
anc 
foo 
ing 
At 

tert 


in tl 
mem 
rece 
show 
react 










id 7 


her: 
and 
and 


Petroleum and Petroleum Gases as 


Chemical Raw Materials 


A. R. BOWEN, M. Se., Ph.D., F.1.C., M.Inst.P.T., and 
A. W. NASH, M.Sce., F.C.S., M.1.Mech.E., M.Inst.P.T., F.Inst.F. 





ETROLEUM in the past was looked upon solely 

as a source of liquid fuels, burning oils, lubricating 
oils and a few other commodities such as wax and pitch. 
Today every effort is being exerted to make the fullest 
use of petroleum and its products, and remunerative 
directions of development include the production of 
liquefied gases, gas black, solvents, insecticides, cosmetic 
and medicinal preparations, oils employed in various 


; and 


R. F. wy : . 

), 13, food industries, water-proofing preparations, emulsify- 

irvel: ing agents, special cokes and chemical intermediates. 
At the present moment the production of chemical in- 


termediates cannot be said to figure at all largely in the 
development of the uses of petroleum and its products, 
637. but they are of great importance and are progressively 

increasing in extent of production. Probably the only 

chemicals prepared today in any quantity from petro- 
0,136 leum and its products, apart from the petroleum gases 
Brit. such as propane, isobutane, and butane, are pentane and 
hexane from light naphthas, mainly derived from nat- 
ural gas, and the alcohols :—isopropyl, secondary butyl, 
secondary amyl and secondary hexyl, from refinery 
gases. Further chemicals are derived from pentane and 
isopentane, through chlorination, including chloro-com- 
es pounds, amylenes, primary, secondary and tertiary amyl 
, 1930. alcohols. 


Med. 


Natural gas and the olefine-containing refinery gases 


Lebo, constitute ready sources of chemical products. 
d. and ". 


The development of the production of chemicals from 
natural gas is thus comparatively simple, but the utiliza- 
tion of the liquid constituents of petroleum is hampered 
by two main causes, namely, the complexity of and wide 
Variation in the composition of crude oils and the de- 
ficiency in the present state of knowledge of aliphatic 
hydrocarbons as regards their chemical and physical 
properties. 


24.069; 


In the past, the paraffin series of hydrocarbons was 
only described in a very general manner. Today the 
paraffin series may be differentiated as regards straight 
and branched chain members. Members of compact 
molecular structure show good anti-knock value as fuels 
in the internal-combustion engine while straight-chain 
members are poor in this property. The experiments 
recently carried out on the oxidation characteristics 
show ‘hat, as regards temperature coefficient of gaseous 


Amer. ' ‘ 
faction, those hydrocarbon vapors which have low 





PETROLEUM, natural gas and olefine containing 

refinery gas may all ke looked upon as chemical 
raw materials of great importance. The study of the 
chemistry of the aliphatic hydrocarbons occurring in 
petrol fractions is far from complete. Valuable infor- 
mation is being acquired, however, on constituents of 
the lower-boiling fractions obtained from certain crude 
oils. 


Natural gas is discussed as a potential source of 
hydrogen, carbon monoxide—hydrogen mixtures (and 
hence methanol and higher alcohols), formaldehyde 
and acetylene. The dehydrogenation of paraffin gases 
to olefine gases is of importance in their possible util- 
ization. The pyrolysis of paraffin and olefine gases 
gives appreciable yields of aromatic liquids of which 
about half is benzene. 


Refinery gases from vapor-phase oil-cracking proc- 
esses can supply large quantities of olefine gases, and 
smaller quantities of diolefines. The syntheses of alco- 
hols, esters and other organic chemicals, valuable in 
synthetic processes or as solvents, plasticisers, etc., are 
discussed. The formation of synthetic lubricating oils 
and the production of resins by polymerization of 
olefines are interesting recent developments. 


Recent work on the separation of pure hydrocarbons 
from crude oil is described. In the separations elab- 
orate fractionation methods were used. 


The identification of the sulphur compounds present 
in petroleum distillates arouses interest as regards their 
utilization in the preparation of thioethers, sulpho- 
nium compounds, sulphonates, sulphonal, etc. 


Some minor constituents of petroleum distillates 
such as nitrogenous bases, phenols and naphthenic 
acids are briefly described. 


Oxidation may become important in the chemical 
utilization of petroleum and petroleum gases, but the 
difficulties of controlling reactions of this type are ap- 
preciable. Aromatic hydrocarbons are readily oxidized 
by air in the vapor-phase in the presence of vanadium . 
pentoxide. Recent work suggests that pressure-oxida- 
tion of aliphatic hydrocarbons in the presence of a 
limited supply of air is a process worth further in- 
vestigation. 


The paper is presented not as an exhaustive account 
of the potentialities of petroleum and petroleum gases 
as chemical raw materials, but is intended to indicate 
several directions in which development may take 
place. 

This paper was read before the World Petroleum 
Conference, London, England, July 19-25, 1933. 
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values are usually of anti-knock properties. The latter 
contributions to the kinetics of the gaseous oxidation 
reactions are of importance in consideration of possible 
synthetic processes. 

The application of thermodynamics to reactions of 
petroleum derivatives and the simpler aliphatic and 
aromatic substances has been well investigated, and re- 
sults have been published on the calculation of the free 
energies of a number of such organic substances. In 
this way the whole subject of possible syntheses of or- 
ganic compounds from petroleum products is being ap- 
proached upon a sound practical and theoretical basis. 

Much of the earlier work on the isolation of pure 
hydrocarbons from petroleum and its distillates is of 
questionable value. The experimental difficulties were 
possibly not appreciated in those days and possibly the 
equipment was not so readily available. For the isola- 
tion of pure constituents, a large quantity of a very 
narrow cut, such as can be prepared in a bubble tower, 
is much to be preferred as a starting material than lab- 
oratory fractions of usually wider boiling range. 

It is common experience to find appreciable diverg- 
ence in the physical constants of many aliphatic hydro- 
carbons recorded in the literature by different investi- 
gators for the same chemical entity. 

For use as standards in aliphatic hydrocarbon re- 
search, some pure hydrocarbons can be obtained readily 
from vegetable sources, e.g. n-heptane from Pinus Sa- 
biniana oil. These and synthetic hydrocarbons provide 
the necessary standards when investigating hydrocarbon 
components of petroleum. 


The complexity of aliphatic hydrocarbon chemistry 
as regards isomerism should encourage rather than 
deter investigators in this field. Every investigation 
contributing one or more facts to this branch of chem- 
istry is of great value. Though the field of aliphatic 
chemistry has been well explored, it is of interest that 
the two important reactions, namely the cracking of 
methane to form aromatic hydrocarbons and the reduc- 
tion of carbon monoxide to methanol and higher alco- 
hols, escaped notice until fairly recent times. 


The following account is presented not as an ex- 
haustive account of the potentialities of petroleum and 
petroleum gases as chemical raw material, but as an 
indication of several directions in which development 
may take place. 

A general survey of the present relation of the petro- 
leum industry to sixteen other chemical industries has 
been recently given." 


NATURAL GAS AND ITS POSSIBLE UTILIZATION 


The utilization of natural gas for the production of 
chemical products has been reviewed recently by Stan- 
ley,? Smith® and by Frolich and Wiezevich.* The enor- 
mous quantity of natural gas produced with oil, espe- 
cially in the early days of the development of an oil 
field, is well known, and despite the progressive ten- 
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dency towards conservation, large quantities have been 
burned to waste. 

The chief contituents of natural gas are the lower 
paraffin hydrocarbons. Gases containing considerable 
amounts of higher paraffin hydrocarbons up to octane, 
as the result of association with petroleum, are known 
as “wet” gases, and those consisting chiefly of me- 
thane as “dry” gases. Besides the gaseous paraffin hy- 
drocarbons, other gases may be present, such as carbon 
dioxide, hydrogen sulphide, and occassionally nitrogen 
and helium. It is probable that naphthene and benzene 
vapors are present in some natural gases. 

The following analysis of a natural gas from a well 
in Fremont County, Wyoming, U.S.A., can be con- 
sidered typical:—methane, 81.30 per cent; ethane, 8.94 
per cent; propane, 4.90 per cent; butane, 1.66 per cent; 
pentane, 0.60 per cent; hydrogen sulphide, nil; carbon 
dioxide, trace; nitrogen, 2.60 per cent. 

In the following table the variation in composition 
of some natural gases is shown: 























Ethane Car- | Hydro- | 
and bon gen | 
Me- | Higher |Nitro-| Di- Sul- | He- 
thane, | Para- | gen, | oxide, | phide, lium, 
Country %. (|ffins,%| % % % | % 
U. S.A. 
Pittsburg, Pa. (City gas)....| 84.7 13.7 8, ees Fee ee oe FP 
Los Angeles, California.....| 77.5 toe * 2 See ey 
McKittrick, California......| 66.2 1.0 2.4 SO bo cwes. wr 
i. 2 eee | ae ePrerS 0.6 0.2 ine 
a PERC 23.6 69.7 2 See 2.9 : 
pS Reece ae 0.4 i ae Se 1.84 
CANADA | 
Medicine Hat, Alberta...... | 90.0 3.0 5.0 0.8 wanted ed 
Turner Valley, Alberta. .. . . | 71.8 25.9 69} 2.1 | eaaihs 
High Pressure Gas.........| 81.0 16.0 1.4 0.7 0.9 
Low Pressure Gas..........| 36.0 52.6 je a Mee | 7.8 








In the light of recent activity in the mineral oil hy- 
drogenation process, and in the synthesis of methanol, 
the formation of hydrogen and carbon dioxide by the 
interaction of natural gas and steam in the presence 
of catalysts is of importance. Methane also reacts with 
steam, in the presence of catalysts, at 900°C. to form a 
mixture of carbon monoxide and hydrogen. Such a 
mixture of carbon monoxide and hydrogen is the start- 
ing material in several syntheses. 


Reaction Products from Carbon Monoxide and Hydrogen 
Carbon Monoxide and Hydrogen 


| By interaction in the presence of various 
| eatalysts which are, in many casts, 









| specific for the product required. 
| | | | 
At At At At 
Atmospheric Moderate High High 
Pressure. Pressure. Pressure. Pressure. 
| 
Saturated and un- Paraffin hydro- Mixture of alco- Pure Methanol 
saturated aliphatic. carbons solid and hols and_ other (B.A.S.F.  Pa- 
hydrocarbons, with non-volatile (Fis- oxygenated com-_ tart Audibert). 
small amounts of  eher and Tropsch). pounds (B.A.S.F. 
oxygenated com- “‘Synthol’’ of Fis- 
pounds (Fischer and cher). 
Tropsch Elvins and 
Nash). 


Of the processes given in the above table, the pro 
duction of methyl alcohol is the only one that has at 
tained large-scale working. 

Formaldehyde, a product of oxidation of methane, 
is of great importance as a chemical intermediate. 

The conversion of paraffin hydrocarbons into olefines 
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by dehydrogenation under the influence of heat or par- 
tial oxidation is an important step in the preparation 
of many chemical materials. According to the free 
energy calculations of Francis,® the direct removal of 
hydrogen from a paraffin to form an olefine with the 
same number of carbon atoms is possible only at high 
temperatures and to a limited extent. 

It has been reported® that a process for the conver- 
sion of ethane to ethylene has been carried out com- 
mercially. The figures obtained in the static cracking 
experiments of Williams-Gardner* upon ethane show 
the amounts of products formed: 


Gaseous Products from Ethane Heated at 700°C. 























Duration of heating, minutes 

$. 15. 30. 60. 
NS Me Sn.0 5 fot 60's 4.0/8 Kanes oa ne 6.83 8.13 20.83 26.3 
ioc as <a da alesaes eae 0.49 0.96 0.62 0.29 
Se Se ere 0.93 2.04 2.19 2.21 
EE tod uti: d\> chaps ta eee aed 7.59 35.69 48.89 59.2 
CE ns We acacee pee sae vans 5.21 13.42 10.26 8.94 
Unchanged Ethane, %............... 78.86 29.99 18.59 8.8 





Pease and Durgan® have studied the reversible re- 
action: C,H,—C,H, + H, and obtained equilibrium 
data at 600°, 650° and 700°C. The equilibrium was 
approached from both sides, and, apart from some 
uncertainty due to the simultaneous formation of me- 
thane, there were indications that the equilibrium con- 
stants at the three temperatures were 0.031, 0.082 and 
0.20 respectively. 

Similar dehydrogenation reactions take place on heat- 
ing propane and the butanes, but as the series is as- 
cended there is an increased tendency for a paraffin 
to be split off to give a lower olefine, thus: 


_y ethylene + methane 
Propane 
™ propylene + hydrogen. 


In the cracking of n-butane the major products are 
propylene and ethylene, while isobutane gives chiefly 
isobutylene and propylene. 


The separation of olefines and paraffins boiling near 
each other has been the subject of a certain amount of 
work; for example, it is claimed that a ready separa- 
tion of such hydrocarbons as butane and butylene is 
effected by fractional distillation under suitable pres- 
sure in the presence of liquid anhydrous ammonia or 
methylamine. Other methods® of separation depend on 
the solubility of gaseous olefines in ammoniacal solu- 
tions of cuprous and other salts. 


Perhaps the most promising method of producing 
defines from paraffin hydrocarbons is by partial oxi- 
dation at elevated temperatures. Pease? has shown 
that a good yield of olefines may be obtained by oxida- 
tion of butane with air at relatively high temperatures. 


THE PYROLYSIS OF HYDROCARBON GASES 


The pyrolysis of natural gas and refinery gas at high 
lemperatures, to form aromatic liquids, of which about 
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half is a spirit chiefly consisting of benzene, has been 
discussed by the authors in a previous paper.** The 
pyrolysis of paraffin and olefine hydrocarbons has been 
investigated recently in some detail and the following 
table gives the yields of aromatic liquids obtained. 


Pyrolysis of Paraffin and Olefine Hydrocarbons for the 
Production of Aromatics at Atmospheric Pressure 
(Dunstan, Hague and Wheeler) 








Approx Approx 
Conver- | Conver- | Gals. Gals. 
sion to | sion to 10 1 
Temp. Liquids Spirit. Cu. Ft Cu. Ft. 
Gas i % % Oils Spirit 
Methane.......... 1,050 8.8 Sie Rite es Sere De Ss 
Se eee 850 17.93 11.2 o RZ 1.1 
900 21.9 10.63 2.1 1.0 
RS Ss gs rn 850 23.09 11.65 3.25 1.6 
Mites. icc sar 800 20.4 12.91 4.0 2.4 
850 24.55 11.64 4.6 2.35 
ee 850 26.8 CS ER rer eet. eo ne mien g so 
SO ee 800 33.7 SO pec g ss ah. . See 
850 33.8 1 82 -S, S  aae 
rer 800 36.1 sf ie Ri Nas, Eee eS 
Propylene......... 750 35.6 Ee ee eee Rae see 
800 40.6 OT RRS BR Sey eee ens i= 
Aa-Butylene...... 700 35.8 OT RE Rina eaete Oe 2 
750 39.6 PE eS (eee ret 
AB-Butylene..... 700 37.0 SO teak hyo ek iin 
750 39.6 ieee MMR Sean aber (a eg «> 




















Several recent publications describe the pyrolysis of 
hydrocarbons.” 


The cracking of natural gas at temperatures about 


800°C. to form aromatic hydrocarbons including ben- 


zene, has accordingly been suggested. The Anglo- 
Persian Oil Company have carried out some semi-large- 
scale tests using two types of gas, of the following 
composition : 
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Gas No. 2 





Constituent Gas No. 1 
Deritnnte Ce oases ised So eis'e ic Rie bd ae 0.9 7.8 
Oxygen and Carbon Dioxide, %................ 0.7 1.9 
Nitraget, 9%. 66. 6... sy ARES PME Ae 2 Wr ge ose 1.4 1.7 
pS, Re ery areas oe oer rie ee Prine 81.0 36.0 
re reer rate es freee 16.0 32.0 
EPO Or TE ee ne RBS 9.0 
pS, EP ere tr er re reer cet See Ie 9.0 
Pentane, G, PRP Se os re Ree! WI Pel 6.0 











On pyrolysis, gas No. 1 gave about 220 gallons of ben- 
zole per 1,000,000 cubic feet, while gas No. 2 gave 770 
gallons for the same amount of gas, besides quantities 
of tar. It is evident that gases comparatively rich in 
hydrocarbons higher than methane, give better yields 
of benzole than gases consisting chiefly of methane. 


In the treatment of methane at very high tempera- 
tures, such as by spark discharge,’* acetylene is formed. 
Acetylene is of value as regards its hydration reaction 
to acetaldehyde, which is the starting material for acetic 
acid, acetic anhydride and acetone. Acetylene also reacts 
with acetic acid to produce ethylidene diacetate, which 
can be decomposed by heat, in the presence of a catalyst, 
to form acetic anhydride and acetaldehyde. Acetals 
have been prepared by the interaction of acetylene with 
alcohols in the presence of mercury catalysts. Acetone 
has recently been suggested as a starting material for 
the formation of di-isobutylene at high pressures.’ 
Recently a chart has been compiled by Lowy on the 
products derived from acetylene which includes: chloro- 
prene, vinylacetylene, divinylacetylene, acetylene black, 








quinaldine, dimethyl-dihydroanthracene, vinyl acetate, 
ethylidene ether of glycol, crotonaldehyde, n-butanol, 
pyrazole, di-iodoacetylene, synthetic drying oil, etc. 
Partial combustion*® of methane to produce acetylene 
has also been investigated. 


REFINERY AND OTHER OLEFINE-CONTAINING 
GASES 
The gases produced in the cracking of oil contain con- 
siderable quantities of olefines, those derived from 
vapor-phase processes being richer than liquid-phase 
cracking gases. The following table shows typical 
analyses of liquid- and vapor-phase cracking gases: 


Analysis of Gases from Cracking Processes 





Liquid- 
phase 
Cracking 
Process 
(Cross) 


Vapor- 
phase 
Cracking 
Process 
(Gyro). 





Methane and Hydrogen, % 
Ethylene, % 
Ethane, % 


46.3 
1,23 
16. 


35.4 
22.9 
13 


Propylene, % : ‘ 
Propane, % 16. 
Butenes and Butadiene, %................. 
Butanes, % 

Pentanes and heavier, % 











The proportion of the various olefines in the olefine 
fraction of a cracking gas varies with the cracking stock 
and the process conditions. However, the following is 
a typical analysis of the olefine fraction of a gas which 
represented 55.75 per cent of a vapor-phase cracking 
gas: 


Analysis of Olefines from Cracking Gas 


(Dunstan) 


Ethylene 

Propylene 
EE Ee ae ee 
Amylene 

Higher Olefines 
Butadiene 


It has been stated by Wagner*® that in a modern 
Gyro plant a throughput of 4000 barrels of gas oil 
results in the production of nearly 5,000,000 cubic feet 
of gas containing olefines to the extent of about 1,350,- 
000 cubic feet of ethylene, 800,000 cubic feet of 
propylene, and 450,000 cubic feet of the three butylenes. 


Large quantities of olefines are present in the gases 
produced by the high-temperature cracking of oil for 
carburetting water gas and for the production of Pintsch 
and Blau gases. Analyses of gases manufactured from 
oil by high-temperature cracking have been given by 
Kewley.*’ In the Pintsch process the yield of gas is 
approximately 74 to 80 cubic feet per gallon of oil used, 
or about 13 gallons of oil per 1000 cubic feet of gas, the 
latter containing 36 per cent of unsaturated hydrocar- 
bons. Similar high contents of unsaturated hydro- 
carbons are formed in the Mansfield process, but the 
oil-gas manufacturing processes employing partial com- 
bustion appear to yield gases of considerably less un- 
saturated content. 


The manufacture of Blau gas entails the production 
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of a special form of Pintsch gas and its separation into 
two portions of different density. Mineral seal or solar 
oil is cracked at 600-700° C., and after purification the 
gaseous products are compressed to 100 atm. The 
ethane, butane, isobutane, etc., are liquefied, and under 
the existing pressure conditions almost all the ethylene 
and some of the methane present are dissolved in the 
liquefied gases. The undissolved gases are removed and 


. the liquid, called Blau gas, is stored in stéel cylinders, 


On release, the liquid evaporates completely giving a 
gas of the approximate composition: paraffin hydro- 
carbons 39 per cent (by volume), aromatic and un- 
saturated hydrocarbons 61 per cent. The latter fraction 
is made up of ethylene (18.5 per cent), butylene (4.5 
per cent), acetylene (4.5 per cent), benzene (0.5 per 
cent), and higher hydrocarbons (33.0 per cent). 

The examination, by Birch and Scott,’* of the lower 
fractions of comparatively close boiling range, derived 
from the compression gasoline from a high-temperature 
cracking unit, and the corresponding gasoline itself 
(yellow naphtha), showed that butadiene, piperylene, 
isoprene, and cyclopentadiene were all present, and that 
these could be separated as their addition compounds 
with maleic anhydride. 

The dibutyl ester’? of 4*-cyclohexene dicarboxylic 
acid, derived from butadiene and maleic acid, has been 
patented as a plasticiser for cellulose esters. 


Diolefines*® are stated to be absorbed by cuprous 
chloride in neutral solution containing an alkali or alka- 
line-earth, chloride and a small quantity of a reducing 
agent, e.g. hydroxylamine hydrochloride and stannous 
chloride. 


CONVERSION OF OLEFINES TO ALCOHOLS AND 
OTHER CHEMICAL SUBSTANCES 

The olefine mixtures can be separated by pressure 
and by treatment with different strengths of sulphuric 
acid. Generally, the olefines may be converted into 
alcohols by the following methods: direct hydration 
either in the liquid or gaseous phase under the influence 
of catalysts, esterification of olefines by means of sul- 
phuric or sulphonic acids followed by the hydrolysis 
of the ester formed, esterification of the olefine by 
means of hydrogen halides or organic acids followed by 
hydrolysis. The direct hydration processes are com- 
manding much attention today. On thermodynamic 
grounds it should be possible to synthesize alcohols 
from the corresponding olefines by reaction with steam 
in the vapor-phase under suitable conditions. The 
yields of alcohols obtained in this way are usually very 
small, and side reactions such as polymerizations are 
generally the disturbing influences. Sulphuric acid and 
silver sulphate on pumice, and certain other catalysts 
such as phosphates, have recently been patented” 4s 
catalysts in this reaction. So far, only the method 
involving the sulphuric acid absorption of olefines is 
generally applied. 

At the moment, very little ethyl alcohol is made from 
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petroleum gases, but a great potential supply of ethylene 
exists for utilization in this way when economically 
possible. 

There are many points of interest in these alcohol 
gyntheses. The apparently simple problem of the 
conversion of ethylene to alcohol, by absorption in 
sulphuric acid and hydrolysis of ethyl sulphuric acid or 
diethyl sulphate, is a reaction which needs very careful 
control. Under certain conditions hydrocarbons can be 
formed by the polymerization of ethylene, Too strong 
an acid can convert ethylene to carbyl sulphate which 
will not hydrolyze to ethyl alcohol. Many investigators 
have studied the effect of varying the conditions of the 
absorption of ethylene in sulphuric acid, without 
catalysts. Damiens has examined the effect of the fol- 
lowing factors on the absorption of ethylene, such as: 
composition of the acid, efficient gas-acid contact, partial 
pressure of ethylene, temperature of absorption, and 
the presence of catalysts in the acid. Sulphuric acid 
of 99.5 per cent strength was found to give an absorp- 
tion velocity of three to five times that of a 95.5 per 
cent acid. Cuprous compounds were found to be good 
catalysts. Other investigators have found silver sulphate 
to be a good catalyst, and a recent patent recommends 
the use of ferri- and ferro-cyanides which are claimed 
to suppress oily product formation. However, most 
catalysts suffer from the objection that they become 
deactivated eventually by tarry deposits, and should be 
avoided if possible. 

The alcohols produced from cracking gases are iso- 
propyl alcohol, secondary and tertiary butyl alcohols, 
and secondary amyl alcohol, and of these isopropyl alco- 
hol is the most important; secondary hexyl, heptyl, and 
octyl alcohols could also readily be prepared. 

Ethyl alcohol, and secondary alcohols from 1so- 
propyl to secondary hexyl, are prepared by absorption 
of the olefine in sulphuric acid, the alcohols being re- 
covered by hydrolysis of the alkyl sulphuric ester and 
subsequent rectification. 

Ethyl and isopropyl ethers are formed together with 
the alcohols. Ethers of ethylene glycol are prepared 
by treating an alcohol with ethylene oxide. Ketones 
such as acetone and methyl ethyl ketone are made by 
dehydrogenating the secondary alcohol. Partial oxida- 
tion in the presence of catalysts is a promising method 
for converting secondary alcohols to ketones. The esters 
of the alcohols previously discussed are obtained by the 
reaction of a fatty acid and an alcohol in liquid or vapor 
phase with suitable catalysts, or by treatment of the 
alkyl sulphuric ester with the calcium salt of a fatty acid. 

isoPropyl acetate is commercially prepared by this 
process. isoPropyl alcohol can also be used as a starting 
material for preparing such compounds as _ propyl 
chloride, chloroacetone, acetone, etc. 

The production of xanthates has recently been 
patenied.?? Alkali metal sec- or tert- alkoxides treated 
with carbon disulphide give xanthates, which are sug- 
gested as flotation agents, insecticides, or vulcanization 
accelerators. 
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The chief chemical intermediate obtained from 
ethylene is the chlorohydrin from which ethylene oxide 
and ethylene glycol can readily be prepared. The use 
of ethylene glycol in explosives and anti-freeze agents 
is well known. Ethylene chlorohydrin vapor has been 
found to break the dormancy of sugar maple and chest- 
nut seedlings. 

Many solvents, especially for lacquers, are now pre- 
pared from ethylene glycol. The following are 
examples. Ethylene glycol monoethyl ether, “Cello- 
solve,” is a good solvent for cellulose nitrate but not for 
cellulose acetate. It has but little odor, is miscible 
with water and dissolves ester gums, glyceryl phthalate, 
resin, etc. Ethylene glycol monoethyl ether monoacetate 
is a useful derivative. Ethylene glycol monomethyl 
ether is a solvent for cellulose acetate and nitrate, 
shellac, kauri and colophony. Diethylene glycol mono- 
ethyl ether, “Carbitol,” is a solvent for shellac, cellulose 
nitrate and colophony, and is used in textile soaps and 
in the dye industry. Dioxane (diethylene dioxide) is 
also a solvent for ester gums, glyceryl phthalate, vinyl 
resins, shellac, and cellulose acetate. Triethanclamine 
is a viscous hygroscopic liquid boiling at 277° C. under 
150 mm. pressure. It is soluble in most organic liquids 
containing combined oxygen, but is only slightly soluble 
in hydrocarbons. It is mildly alkaline and its dis- 
sociation constant is 2.5 10°. Its fatty acid soaps, 
such as the oleate, are valuable emulsifying agents. 
These viscous soaps are soluble in practically all organic 
liquids including hydrocarbons. These soaps are valu- 
able for the following purposes: mineral oil emulsions 
for textile lubricants, machine-cutting oils, wax emul- 
sions, cosmetic creams, emulsions of solvents for 
polishes, disinfectants, kerosene emulsions for sprays, 
and dry cleaning detergents. The use of ethanolamine 
bases for the continuous removal of carbondioxide and 
hydrogen sulphide from gases has recently been indi- 
cated. 

The separation of carbon dioxide from hydrogen by 
scrubbing under pressure with triethanolamine is a 
feature of the Baton Rouge petroleum-hydrogenation 
plant.?* 

The suggested use of &8'-dichloroethyl ether‘ 
(“Chlorex”’) as a selective solvent in the refining of 
lubricating oils is of interest. Again, the possible use 
of certain chemical substances,”> including dichloro- 
ethyl ether, to increase the load-carrying power of ex- 
treme-pressure lubricants, is an application of these 
substances worthy of more research. 

Many interesting facts about the application of pure 
hydrocarbon gases and synthetic organic chemicals 
which could be obtained from natural gas and petroleum 
products have been described recently by a large 
chemical organization.*® 


OTHER MEANS OF UTILIZATION OF OLEFINES 

The plymerization of olefine hydrocarbons can be 
effected by the following influences: Ultra-violet light, 
silent electric discharge, heat, pressure, and catalysts. 
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Ethylene is polymerized by heat to butylene which on 
further heating is considered to be dehydrogenated to 
butadiene, which can then condense with more ethylene 
to form cyclohexene. The latter at higher temperatures 
would readily be converted to benzene. Benzene forma- 
tion from olefines has been mentioned earlier in this 
paper. Collie was one of the earliest workers on the 
effect of the silent electric discharge on these substances 
and obtained liquid hydtocarbons from ethylene. 

This principle is the basis of the Electrion oils and 
Voltols, which are mineral and fatty lubricating oils 
increased in viscosity by such treatment.?’ By the action 
of the silent electric discharge, hydrogen is considered 
to be split off oil molecules and the residues to combine 
to form more complex substances. 

The effect of catalysts and increased pressure on 
the polymerization of olefines presents a fruitful field 
for research. Aluminum chloride and boron trifluoride 
are important catalysts for causing olefine polymeriza- 
tion. With aluminum chloride, there is every reason 
to believe that reactions of the Friedel-Craft type occur, 
as it is known that unsaturated hydrocarbons such as 
ethylene can undergo this reaction with other substances 
to produce alkylated aromatic hydrocarbons, alkyl 
vinyl ketones, halogenated acid chlorides, etc. The syn- 
thetic lubricating oils, produced from ethylene and other 
olefines by the action of aluminum chloride, have been 
described by the authors,?* and by Sullivan, Voorhees, 
Neeley and Shankland.”® These oils show some re- 
markable similarities to natural petroleum lubricating 
oils yet differ in many ways from them. 

Many patents cover the formation of synthetic lubri- 
cating oils by the condensation of olefines with aromatic 
hydrocarbons in the presence of aluminum chloride. 

An interesting development for the utilization of 
ethylene has been discussed recently by Nugey,*° namely, 
its use in the production of the new plastic resin, meta- 
styrene. The paper includes a description of the design 
and erection of a plant for the extraction of ethylene 
from cracking gases. Synthetic resins produced by the 
action of anhydrous aluminum chloride on unsaturated 
petroleum distillates have been described by Thomas 
and Carmody.*! The reactions involved are many and 
complex, and probably include the reaction of olefines 
to form oily polymers, reaction of olefines with aro- 
matics to form substituted aromatics, polymerization of 
diolefines and olefines to form resins, and reaction of 
diolefines with substituted aromatics to form resins. 

Recent suggested syntheses from ethylene include its 
oxidation to glyoxal** in the presence of selenium di- 
oxide or selenous acid at 50-350° C. 

Ethylene is used to some extent in the fruit industry. 
In studying the effect of ethylene on the activity of 
diastase and invertase, Englis and Zannis** came to the 
conclusion that the effect of ethylene in ripening fruit 
is primarily concerned with a color change rather than 
a true ripening process. 
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RECENT WORK ON THE ISOLATION OF HYDRO. 
CARBON CONSTITUENTS FROM LIGHT 
PETRCLEUM FRACTIONS 

To estimate the potentialities of petroleum as a 
chemical raw material, a detailed knowledge of the con- 
stituents of petroleum fractions is necessary. For the 
reasons stated previously, very little is yet known of the 
constituents of even the spirit fractions of crude oils, 
and unfortunately much of the early work on the isola- 
tion of pure hydrocarbons is of little value. There has 
been, however, a decided move towards the accumulation 
of accurate information on the hydrocarbon and other 
constituents of petroleum. Of the many investigators 
concerned, mention may be made of the work of Car- 
penter on Burmah oil fractions, Birch and Norris on 
Persian oil distillates, Tongberg and Fenske on Penn- 
sylvania fractions, and Bruun, Hicks-Bruun, White 
Rose, Leslie and Schicktanz on Mid-Continent (Okla- 
homa) crude oil. This list is far from complete, but 
the work of these investigators will be reviewed and 
can be taken as indicative of the type of research so 
urgently required in this field. 

Carpenier*‘ indicates the presence of benzene, toluene, 
the xylenes and higher aromatic hydrocarbons in 
Burmah crude oil fractions. Birch and Norris*®* identi- 
fied in Persian oil fractions: toluene, m-xylene, p-xylene, 
p-ethyltoluene, mesitylene, ¥-cumene, hemimellithene, a 
diethylbenzene, an ethylxylene, naphthalene, and P- 
methyl-, dimethyl-, and trimethyl-naphthalenes. Tong- 
berg and Fenske**® isolated from straight-run Pennsyl- 
vania gasoline: f-methylpentane, n-heptane, methyl- 
cyclohexane, and n-octane, and in the course of their 
work found that n-heptane and methylcyclohexane did 
not form a constant-boiling mixture and that the 
constant-boiling mixture of benzene and n-hexane was 
of widely different composition from the accepted value. 
n-Octane has been separated from a fraction of an 
Oklahoma crude oil by alternate fractional distillations 
and crystallizations by Leslie and Schicktanz.*? Isomers 
of hexane have been isolated from Oklahoma crude oil 
by Bruun and Hicks-Bruun.** Fractional distillation 
concentrated the hexanes in a series of constant-boiling 
mixtures containing cyclic compounds. Ethyl alcohol 
was added to these mixtures, and redistillation yielded 
constant-boiling mixtures of alcohol and the hexanes; 
thus were separated: Ay-dimethylbutane, A- and 7- 
methylpentanes, and n-hexane. Toluene has been iso- 
lated from Oklahoma crude oil fractions by Bruun, 
Leslie and Schicktanz.*® cycloHexane has also been 
isolated by Bruun and Hicks-Bruun.*® By the use of 
the technique of fractional distillation and subsequent 
equilibrium melting in a low temperature centrifuge, 
Bruun and Hicks-Bruun* have isolated pure n-decane. 
These investigators*® have also isolated and determined 
the percentage of methylcyclopentane in this Mid- 
Continent petroleum, and have isolated**® and deter- 
mined the proportion of n-heptane and of methylcyclo- 
hexane in Oklahoma petroleum. The latter work 
included a determination of the phase-equilibrium 
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diagram for the condensed system m-heptane and 
methyleyclohexane. m-Nonane has been isolated by 
White and Rose,** and these two investigators** found 
the ortho, meta- and para-xylenes to occur in the ratio 
of 3:3:1 in the same crude oil. Later work by Bruun 
and Hicks-Bruun*® has shown the probable presence 
of &8-dimethylpentane in this Mid-Continent oil. 


Such hydrocarbons as those mentioned above may 
ultimately be separated in quantity for chemical pur- 
poses. 


ISOLATION AND POSSIBLE APPLICATION OF 
PURE SULPHUR COMPOUNDS FROM PETRO- 
LEUM DISTILLATES AND SPENT 
REFINING AGENTS 
Free sulphur and organic sulphur compounds are 
present in many crude oils, and on account of their 
odor or other undesirable properties are removed in 
the refining of petroleum distillates. Hydrogen sulphide 
is a constituent of many natural gases and thus of the 
oils associated with these. At atmospheric pressure, 
hydrogen sulphide is generally not retained by the oil 
in any great quantity. The fact that some crude oils con- 
taining sulphur are of sweet odor while the distillates 
are sour! shows that some chemical reaction has taken 
place during the distillation processes. The sulphur- 
compounds of Persian oil have been investigated by 
Birch and Norris,*7 who pointed out that distillates 
contained elementary sulphur, mercaptans and neutral 
sulphur compounds. From refinery “spent soda,” iso- 
propyl mercaptan, isobutyl mercaptan and two fractions 
presumed to contain respectively ethyl mercaptan and 
isoamyl mercaptan were isolated. The mercaptans are 
readily oxidized to disulphides and of the latter Birch 
and Norris isolated, from the “spent soda,” diethyl 
disulphide, di-isopropy! disulphide, and _ di-isobutyl 

disulphide. 

The subject of sulphur compounds derived from 
petroleum has been discussed by Wiezevich, Turner 
and Frolich.** It is suggested by these authors that 
the mercaptans can be used as odorants, denaturants 
and raw materials. The heavier mercaptans form oil- 
soluble lead salts. Ethyl mercaptan reacts with acetone 
in tha cold and in the presence of anhydrous zinc 
chloride or hydrogen chloride to produce acetone diethyl 
mercaptole which, on distillation at atmospheric pres- 
sure, decomposes, the main compound formed probably 
being propylene ethyl thioether. Oxidation of acetone 
diethyl mercaptole gives sulphonal. The thioethers, 
the sulphides, can be obtained from mercaptans by the 
aid of catalysts such as cadmium sulphide—zinc sulphide 
—aluminum oxide at 350° C. Wiezevich, Turner and 
Frolich point out that methyl sulphide and ethyl 
sulphide dissolve cellulose nitrate in the presence of 
ethyl alcohol, the solutions comparing favorably in vari- 
ous properties, such as viscosity, color, odor and drying 
behavior, with such solvents for cellulose nitrate as 
are now in industrial use. They suggest the possible 
use of the thioethers as rubber solvents. Certain resins, 
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such as p-coumarone, abietic acids, petroleum resin, m- 
and p-cresol—sulphur chloride resin, and xylenol— 
sulphur chloride resin are very soluble in thioethers. 
They suggest also the use of thioethers as solvents for 
Grignard reactions, and as starting materials in the 
preparation of sulphonium compounds. The disulphides 
also possess solvent powers. 

Numerous other sulphur compounds may be prepared 
using mercaptans or sulphide as raw materials; for 
example, oxidation of ethyl sulphide produces ethyl 
sulphoxide or diethyl sulphone, the former being sug- 
gested as a plasticiser for pyroxylin. Ethyl tetrasulphide 
is formed when ethyl mercaptan reacts with sulphur 
chloride in carbon disulphide solution. Ethyl mercaptan, 
when oxidized with potassium permanganate, forms 
ethyl sulphonic acid, which is of interest as regards the 
recent use of sulphonates as wetting agents, detergents 
and demulsifiers. 

A considerable amount of valuable research on 
sulphur compounds has recently been carried out in 
the U. S. A. 


MINOR CONSTITUENTS OF PETROLEUM 

The oxy-compounds occurring in some petroleum 
fractions have been frequently described. Recently*® the 
crude naphthenic acids from Caticasian petroleum have 
been investigated and the following were shown to be 
present: the fatty acids, isoamylacetic and A8-diethyl 
propionic acids and the cyclic acids, cyclopentane 
carboxylic acid (probably) and cyclohexane carboxylic 
acid. Higher fatty acids and phenols from Boryslaw 
oil fractions have been investigated by Holzmann and 
Pilat.*° 

A general discussion on the composition of petroleum 
by v. Braun includes the view that research on the 
nature of many compounds containing oxygen, nitrogen 
and sulphur, which have been isolated from petroleum 
distillates, has definitely established that these com- 
pounds do not occur as such in the crude oil, but are 
formed from more complex compounds by heating or 
chemical reaction during distillation or by chemical reac- 
tion during the treatment necessary for their isolation. 

The nitrogenous bases in certain petroleum fractions 
have been investigated. Recently, Path, Schulze and 
King,*? in research upon the bases in the kerosene dis- 
tillate of Californian oil, identified 2:3 :8-trimethyl 
quinoline. Before dismissing the subject of the minor 
constituents of petroleum, mention should be made of 
the ash®* which in some instances has yielded vanadium ; 
for example, the flue dust from certain burners using 
Mexican fuel oil contained vanadium pentoxide 22.09 
per cent together with nickel, lead and free sulphuric 
acid. 


OXIDATION OF PETROLEUM HYDROCARBONS 
The oxidation of petroleum hydrocarbons from 
methane to heavy oils and waxes has received con- 
siderable attention for many years. Investigations 
have been carried out from many viewpoints and 
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include such subjects as the formation of formaldehyde 
or carbon monoxide-hydrogen mixtures from methane, 
the dehydrogenation of butane to butylene, the vapor- 
phase oxidation of petrol hydrocarbons®* as related to 
their behavior in the internal-combustion engine, and 
the oxidation of heavy oils and waxes to produce fatty 
acids. 


One feature of many suggested oxidation processes 
is the complexity of the products obtained, the com- 
plexity increasing as the molecular weight of the hydro- 
carbon increases. Lewis and Frolich** have reported 
results on the oxidation of propane with oxygen at pres- 
sures about 2000 pounds per square inch and at tem- 
peratures of 300-350° C. They state that under these 
conditions more than 40 per cent of the oxygen may be 
accounted for in the liquid organic oxidation products. 
The products obtained under such conditions of pres- 
sure-oxidation of propane are stated to be: acetaldehyde 
and acetone 6.0 per cent, methyl alcohol 22 per cent, 
ethyl alcohol 37 per cent, propyl alcohol 7 per cent, 
formic acid 1.5 per cent and water 26.5 per cent. 
Cooper and Wiezevich,® in their explosive-limit deter- 
minations, state that it should be safe to operate with 
methane at a pressure of 3000 pounds per square inch 
and temperatures of 400° C. in the presence of less than 
10 per cent of oxygen. In a similar manner, formic, 
acetic and propionic acids and ketones, aldehydes and 
alcohols are stated to be formed by oxidation of pro- 
pane, butane and pentane under pressure with oxygen. 
The partial oxidation of hydrocarbons catalyzed by 
oxides or nitrogen has been described by Bibb,** in 
whose work formaldehyde was obtained from propane 
and other hydrocarbons. The methods and apparatus 
for oxidation of hydrocarbons has recently been de- 
scribed by Marek,®’ who discusses the vapor-phase 
oxidation of aromatic hydrocarbons in the presence of 
vanadium pentoxide. Aliphatic hydrocarbons are sensi- 
tive to oxidation. The use of high pressures and lower 
temperature promotes the yield of alcohols, but in such 
processes, if conditions are not controlled, there is risk 
of explosion. Hexoic acid** has been synthesized from 
natural-gas pentane by way of chlorides and nitriles. In 
discussing some technical applications of aliphatic acids, 
Challenger points out that adipic acid may be obtained 
by oxidation of those fractions of petroleum which con- 
tain cyclohexane. The vapor-phase oxidations® of 
toluene and naphthalene are well-known reactions. 
Oxidation conditions for heavy mineral hydrocarbon oils 
have been given by James,®* who points out that the 
hydrocarbons of high molecular weight are oxidized 
preferentially. Much has been published on the oxida- 
tion of paraffin wax. A recent patent® suggests hydro- 
genation of the oil prior to oxidation. In this process, 
hydrocarbon oils containing paraffin wax are treated 
with hydrogen at 400-470° C. and under 200 atm. pres- 
sure, in the presence of oxides. The product is oxidized 
at 180° C. at atmospheric pressure in the presence of a 
catalyst such as a stearate or permanganate, and it is 


claimed that good yields of fatty acids are formed. The 
identification of products of oxidation of gas oil by the 
Penniman process (oxidation of gas oil by air at 399° 
C. and 300 pounds per square inch pressure) has been 
carried out by Swann, Howard and Reid.** In the 
aqueous part of the distillate obtained, acetaldehyde, 
acetone, methyl alcohol, methyl acetate, ethyl alcohol, 
ethyl acetate, acetic acid, allyl alcohol and dimethy] 
acetal were found. 


CHLORINATION 

Chlorination is a very important process in the 
chemical utilization of petroleum and petroleum gases, 
Chlorine is a convenient reagent in that it reacts readily 
with hydrocarbons. The chloro-derivatives are useful 
substances, a number of them being well known as 
solvents, and in addition they have very considerable 
possibilities as starting points for various syntheses. 

With reference to the paraffins it is interesting to note 
that an industry®* has been built up in America round 
the chlorination of n- and iso-pentanes. From a mix- 
ture of these hydrocarbons, amyl alcohols and amyl 
acetates are produced by way of amy! chlorides, which 
are obtained by chlorinating the hydrocarbon mixture. 
Other paraffin hydrocarbons do not appear to have been 
utilized in this way. 

The following are the substances produced from the 
pentanes : n-butyl carbinol, iso-butyl carbinol, secondary- 
butyl carbinol, methyl propyl carbinol, diethyl carbinol, 
secondary amyl alcohols, dimethyl ethyl carbinol, tertiary 
amyl alcohol, mixed amyl chlorides, n-amyl chloride, 
amylene dichlorides, amylenes, diamylene, amyl ether 
(diamyl ether), pentasol ( a mixture of amyl alcohols), 
pentacetate (from the acetylation of pentasol with com- 
mercial acetic acid). 

A considerable amount of work has been done on the 
chlorination of the paraffins. This has been reviewed 
by Egloff, Schaad and Lowry,® and a brief account of 
more recent work is given by Nash and Mason. 

The reaction between chlorine and the lower paraffins 
may be brought about photochemically or thermally. 
In thermal vapor-phase chlorination it is necessary, 
in order to get the best yields, to adjust the conditions 
so that though complete or nearly complete reaction is 
effected, pyrolysis does not occur.*’ Methods of avoiding 
risk of explosions have been proposed, one being men- 
tioned in a recent patent.®* Diluents have been used 
in this connection. 

Numerous investigators have studied the chlorination 
of methane, with very varied experimental conditions. 
Compared with this, very little quantitative data has 
been published so far on.the homologues from ethane 
ta the butanes. 

The results of chlorination processes are complex, for 
the following reasons. As the hydrocarbon series is 
ascended the number of possible chloro-compounds 
increases, in general the intermediate products can 
undergo further chlorination, and there is a possibility 
of side reactions such as pyrolysis taking place. It has 
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been shown that interesting results may be obtained 
on comparing the results of thermal vapor-phase 
chlorination reactions, in which catalysts are not used 
and the conditions are designed to avoid pyrolysis as 
far as possible, with the theoretical work of Martin and 
Fuchs.*® So far comparison has been made in cases 
of methane, propane and methyl chloride, and toluene 
and benzene.”® It is shown that the hydrocarbon: 
chlorine ratio in the reaction mixture (or percentage of 
hydrocarbon converted) is very important in determin- 
ing the results of the reactions. 

An interesting example of the use of a chlorinated 
product in synthesis is furnished by the production of 
the synthetic oil “Paraflow.” Chlorinated Pennsyl- 
vanian wax is condensed, in the presence of anhydrous 
aluminum chloride, with aromatic hydrocarbons such 
as naphthalene. The viscous hydrocarbon oil of green 
fluorescence so produced is used to blend in small pro- 
portions into paraffin-base lubricating oils to lower their 
setting point. 

There are possibilities also in the conversion of hydro- 
carbons to other halogen derivatives of value. Methyl 
bromide™* is a substance that has been suggested re- 


cently for a variety of purposes, including that of a 
fire extinguisher. 


OTHER SUGGESTED PROCESSES AND SYNTHESES 


IN THE TREATMENT OF PETROLEUM HYDRO- 
CARBONS AND THEIR DERIVATIVES 


An enormous number of processes have been put for- 


ward in the literature and in patent claims for the 
utilization of petroleum products in a variety of ways. 
Many of the patent claims require the support of pub- 
lished experimental work before their true value can be 
assessed. Below is a summary of a number of such 
processes that have been described recently.”* 


Methane has been suggested as an agent for the 


reduction of magnetite and limonite, the reduction in 
the case of limonite occurring at 700° C. The produc- 
tion of hydrogen cyanide by the interaction of gaseous 
hydrocarbons and ammonia at temperatures of the order 
of 1350-1450° C. has been patented. For this reaction 
the surface of the chamber must be of an inactive ma- 
terial, and to prevent decomposition of the reactants, 
the latter are brought up to the reaction temperature 
as quickly as possible. Hydrocyanic acid is also shown 


(Continued on page 378) 
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Comparison of . 


Cracking and Hydrogenation 
As Methods of Producing Gasoline 


R. T. HASLAM,* R. P. RUSSELL} and W. C. ASBURY{ 





‘THE general applicability of the hydrogenation 
process to the problems of the petroleum industry 
has been discussed in previous papers.’,’. This article 
deals exclusively with the use of the hydrogenation 
process for production of gasoline from gas oil.t A 
critical analysis has heen made of the factors which 
affect the economic position of the hydrogenation 
process, the ability of the process to compete with 
cracking and its use in conjunction with cracking. 

The comparison of hydrogenation and cracking has 
been made on as broad a basis as possible; the influ- 
ence of gasoline prices, ranging from the low price 
now obtaining in the United States to the high price 
frequently encountered has been studied. The gas 
oils selected for the comparison include both refrac- 
tory, low-aniline point, and paraffinic, high-aniline 
point, stocks met with in normal present-day cracking 
operations. 

Today two general types of hydrogenation are 
available for the production of gasoline from gas 
oils; one may be roughly characterized as high-tem- 
perature, the other as low-temperature . operation. 
Both types may be carried out in the same apparatus 
under similar pressure conditions. The former is ad- 
vantageous where high octane number gasolines. are 
desired, while the latter is especially effective in a 
range of medium octane number, giving high. yields 
and high conversions. 

These two phases of gasoline production. by hydro- 
genation are covered in detail in the following sec- 
tions. 

This paper was read hefore the World Petroleum 
Congress, London, England, July 19-25, 1933. 











Types OF HYDROGENATION AVAILABLE FOR GASOLINE 
PRODUCTION 
A. High-Temperature O peration. 

As already outlined in earlier articles,*, * the condi- 
tions of hydrogenation may be so adjusted that gaso- 
lines of high octane number may be produced. Since 
the temperatures employed in this operation are some- 
what higher than generally required in other applica- 
tions of hydrogenation, this method has been termed 
“high temperature hydrogenation.” In this process, 
hydrogenation in tensity is so limited that non-paraf- 
finic gasoline is produced, but without the formation of 
tar or coke. The resulting gasolines are low in sul- 
phur, are gum stable and require only 
amounts of treating. 


minimum 


This type operation has been demonstrated in the 





* Standard Oil Development Company, New York City. 

+ Hydro Engineering and Chemical Company, Elizabeth, N. J. 

t This process is based on the fundamental work of the I.G. Farben- 
industrie A.G. 


commercial units of the I.G. Farbenindustrie A.G. on a 
wide variety of gas oils from coal tars and crude oils 
and in the Pilot Plant of the Standard Oil Company of 
Louisiana on numerous cracked and virgin gas oils. 
High-flash high octane number safety fuel and high- 
solvency paint and lacquer naphthas are among the 
products made in this operation. 

Catalysts available for this type of hydrogenation 
have shown excellent strength, ruggedness and long life. 
Recent work in this field has been directed toward the 
development of more active catalysts. Gratifying prog- 
ress has been made in improving the physical form in 
which the catalyst is used and in the discovery of new 
types. 

TABLE I 
Comparison of Tlirée Catalysts in the Production of Gaso- 


line at High Temperature from the Same Gas Oil at Periods 
of Equal Catalyst Age. 





























Naphtha Bottoms from Mixed 
SOURCE Base Crudes 
te Stock: 
P, i Gravity edad. po Malar aie acaceaaa es 32.3° 
Aniline PIE SS vccansiig Winilace weikce eoreck 108 
ens en aga oboe a 0.414 
SS Se eer 402 
Tn nn scv ca nedeeamnpnrd 423 
RE Se eee 430 
Se rere a crn tne ve 449 
NS os ic von pecae oe oat ts 512 
a Sy, PCr ee sen Ge reer 624 
CATALYST | A. | B. } C. 
Operating Conditions: | 
Throughput, vol./vol./hr.*............. 2.0 4.0 | 4.0 
Vol.% Fresh ee singer Rema -| 4 50 | 58 
Vol.% Yield Distillate on Fresh Feed....| 86 89 |} 90 
Volumes Gasoline/Vol. Catalyst/Hour..| 0.7 wae ae 2.09 
a of Distillate: | = 
SSO Arr ee aot S68 | 42 | 45.7 
T B. : SESE ee: ree epee -- | 102 | 95 
% at Rte a aoe rah a, cei, —_ | 8.0 |} 10.0 
eb, SEES ret oe pee — 19.5 } 21.0 
> y area as Serer — 35.5 | 36.0 
I Bio ige'6s 6 dr dlig'n 18d a-ak Se Rion A sh Se — 64.0 | 64.0 
8. eee ere es | 420 | 425 | 419 
OTE SOTO PEE ET TC — | 96.3 | 97.0 
Color, Saybolt. . I Ve xe +10 I+ 11 i +4 
a en nine.” | 0.66. 4 6.086 0.02 
Glass Dish Gum, mg./100 c.c.. Pere, URE 1.7 Psa kis 
ES ELE EF scala | Negative | Negative Negative 
Corrosiont.. a PAD See ...| Pass | Pass _Pass 
Octane No. at 21 2°F§ g. Billie, Shasta alautis Onde 85 82 | 72 
| ———— 








* Volumes of total throughput per volume of catalyst space per hour. 

+ Distillate as received from hydrogenation unit with no treatment. 

t After soda wash. : 

§ Series 30 Engine at 212° F. jacket, 600 R.P.M., and 200 Ibs. /sq. 1. 
compression. 


Typical results of high-temperature hydrogenation 
obtained with three characteristic catalysts are presented 
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in Table I. Catalysts A and B are similar in composi- 
tion, but the latter has been prepared in a form which 
exposes considerably more surface than the former. 
Catalyst C is of the active diluted type developed by the 
Hydrogenation Laboratories of the I.G. Farbenindustrie 
and the Shell Company. It will be noted from the table 
that the more active catalysts B and C are primarily 
effective in increasing throughputs and conversions. 
The gasoline production per unit volume of catalyst 
has been more than doubled by the use of these two 
materials. These results are of considerable economic 
importance since they make possible more efficient util- 
ization of high-pressure reaction equipment. 

The gasolines produced by these catalysts (Table I) 
are characterized by their low sulphur and gum con- 
tents. They are consistently easier to treat than cracked 
gasolines from the same stocks. Higher end point gaso- 
lines made by high-temperature hydrogenation are 
more difficult to treat than low end point gasolines, as 
is the case with cracked naphthas. The type C catalyst, 
by virtue of its pronounced hydrogenation activity at 
high temperatures, tends to produce gasolines of some- 
what lower octane number than the other two types. 


B. Low-Temperature Operation. 


Catalysts have been available for some years for the 
low-temperature hydrogenation of gas oils to gasoline. 
This mode of operation has gained considerably in at- 
tractiveness recently by the demonstration of results 
from a highly active catalyst by the I.G. Farbenindustrie 


TABLE II 
Production of Gasoline from Three Gas Oils by 
Hydrogenation at Low Temperatures 





























*Hydro- 
genated 
Gas Oil 
a Lake P pmo 9 from 
enezuela asta German 
SOURCE Gas Oil Gas Oil Crude 
weed Gack: 
Pas, cee NR 0. ox cc icain Cedate dim bw Re 25.1 21.5 " 
ME PU oe bg bc eke ee ee ee 106 50 137 : 
yo SS Se eet a Oi my eet 0.864 — 0.25 
SEE pt REE ey ehh 360 404 336 
or rec err area > 470 446 410 
ce Ee RI a ear 491 452 440 
4 8 A eer rears weeny 536 471 505 
Wee MS ao ic bce ek ua eer ediaeed 652 507 608 
Whe Wie ee Sih o's eae dye las oes aue oa 684 565 656 
Operating Conditions: 
Throughput, vol./vol./hr.f............. 3.3 23 2.6 
VOL, Se Se Bs ohn case oe a dad sss « 64 62 51 
Vol.% Yield Distillate on Fresh Feed....} 109.5 110.6 113.0 
Volumes Gasoline/Vol. Catalyst/Hour.. . 1.54 1.51 1.50 
Inspection of Distillate: t 
A. P. i. + aed COL SPE oe aie Ge ote 2S 65.0 62.3 69.0 
yO”. SSSR eee 87 85 73 
vi at doer eR RS etn a 1 16.5 18.0 10.0 
7o Gt BR ic ok Soo GRA eh ous ees 23.5 23.0 17.0 
ES. ER ee Oe 43.0 43.0 40 
i Sy RR nce Oe ee 68.0 67.0 69 .2 
y SS A Oe eee a 91.0 90.0 91.4 
2B tegen 410 406 390 
% Recovery aia ake sk ceo adtnae. swe 96.5 95.0 94.0 
Oe OERRESS arte nant +28 +30 _ 
© Sula, ssiscis Gia. teehee clas 0.014 = os 
Glass Dish Gum, mg./100 c.c.. Rarctin 1.8 0.0 = 
Cu Dish Gum, mg./100 c.c............. 5.2 4.8 — 
MOCIOE Soren os cin 4 es tae ene Baek Pass Pass —_ 
COTroghe bois «95 bs.c'eites oo aioe Con Pass Pass — 
Octane: Bite: MeN soy o 6 oi ove ck wok koe 63.5 66.8 61.0 


— 
= 





ata of the I.G. Farbenindustrie. 
Volumes of total throughput per volume of catalyst space per hour. 
} from unit and washed with caustic. 
Ta ‘ries 3C Engine at 212° F. jacket, 600 R.P.M. and 200 Ibs. /sq. in. 
ssion. 


t Di istillate as received 
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TABLE Ill 


Octane Number Fade of Low-Temperature 
Hydrogenation Gasoline 





—— Hydrogenated Lake Venezuela Gas Oil: 


A, PB. TGs ib vis 8 ee ei eins His as 66.8 
% IE eS oie vost. 1 seas > seek ease cae 47.0 
ce RES eet EERE 334°F 
ee ne ORES Poorer: Prete et 877°F 
Color (Saybolt).. Mp re ator, Og ewe reg? 30 
Octane Numbers o on n Series 30 Motor: 
(a) At 212° F. Jacket, 190-200Ib/sq. in., 600 R. P. M. 
Above Gasoline without Lead per S, & Gal... 66.0 
With 1 c.cm. Lead Tetraethyl re is . 
(b) At 300° F. Jacket, 200Ib/sq. in., 600 R. P. M. 
Above Gasoline without Lead..............++-. 62.5 
With 1 c.cm. Lead Tetraethyl per U. S. Gahies oc: Log 
» BER se Pe me Moet Meee gt eae RN ’ 
(c) At 375° F. Jacket, 200-220Ib/sq. in., 900 R.P.M.* ' 
Above Gasoline without Lead..............-++. 61.5 
With 1 c.cm. Lead Tetraethyl per U. S. Gal...... 75.1 


Octane Numbers on the C. F. R. Engine: 

C. F. R. Motor Method (212°F., 900 R. P. M.*) 
Above Gasoline without Lead.............:...+++ 
With 0.5 c.cm. Lead _retraethyl per U. S. Gal. 
With 1.0 “ 

“és 2. 0 46 “cc ae“ “cc “ce 


SAIS 
OoHK 





* This method now the A.S.T.M. Standard procedure. 


A.G. This company has shown the effectiveness of this 
material by trial in a number of its commercial hydro- 
genation units during the past few years on gas oils 
from crudes and coal tars. ~ 


The outstanding characteristics of the performance of 
this catalyst are: 


(a) High yields—on the average up to 110 gallons of 
gasoline are produced from every 100 gallons of gas oil. 


(b) High conversions per pass—usually 50 to 100 per 
cent better than that possible on catalysts previously 
used. 


(c) The gasoline produced is of high volatility (40- 
45 per cent off at 212° F.) and requires no finishing 
treatment other than a caustic or soda wash, followed 
by a light doctor sweetening. 

Table II presents operating results obtained on three 
low aniline point gas oils with this catalyst. It will be 
noted that, even on these refractory stocks, the yields 
ranged from 109.5 to 113 per cent on the feed, the gaso- 
line throughput per unit volume of catalyst is excellent, 
and the gasolines are of low gum, low sulphur and high 
volatility. These gasolines contain a large amount of 
light ends (note per cent to 140° F. in Table II). Pro- 
vided the situation permitted, the refiner would nor- 
mally blend off the hydrogenated gasoline with gaso- 
lines deficient in light ends. If, in a given refinery, 
sufficient gasoline, deficient in lighter boiling constitu- 
ents, were not available, it would be necessary to elimi- 
nate these light ends to meet volatility specifications. 
This would reduce the actual gasoline yields of the 
hydrogenation operation to 102 to 106 per cent. As a 
specific example, a low-temperature hydro gasoline of 
383° F. end point, 21.8 per cent distillation plus loss at 
140° F. and 46.5 per cent at 212, after removal of 1.5 
per cent propane and 5 per cent butane by fractionation 
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showed a 9.6 pound Reid vapor pressure (equivalent to 
about 12.5 per cent distillation plus loss at 140° F.). 
When cutting higher end point gasoline smaller reduc- 
tion in yield would be required to meet volatility speci- 
fications. Recent investigations indicate that the oper- 
ating conditions may be changed to reduce the per cent 
off at 140° without loss in total yield. Although the 
gasolines made by this method are of medium octane 
numbers, they have the advantage of losing only a few 
points in octane number at high engine jacket tempera- 
tures. This resistance to “fading” at high jacket tem- 
perature is shown by the following knock-test data 
[Table II and III] obtained on a gasoline made by low- 
temperature hydrogenation . 


Cracked gasolines of similar octane number at 212° 
F. and similar volatility usually lose 8-12 octane num- 
bers over the jacket temperature range 212° to 375° F. 
It should be borne in mind, however, that the average 
cracked gasolines are normally of higher octane num- 
ber than that shown in Table III. The gasolines made 
by low-temperature hydrogenation are very susceptible 
to additions of lead tetraethyl. A comparison of the 
lead susceptibility characteristics of straight-run, 
cracked, and hydro gasolines is given in Figure 1. The 
low-temperature hydro gasoline is superior to cracked 
gasolines and better than most straight-run gasolines of 
similar volatility. Reference to Table III shows that 
lead-treated low-temperature hydro gasoline has only a 
negligible “fade” with increasing jacket temperature. 
For instance the drop in octane number of the gasoline 
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jacket temperature is only 1.5 octane numbers. These 
properties have been substantiated on a number of gaso- 
lines made by low-temperature hydrogenation. 

The gasolines made by high-temperature hydrogena- 
tion have lead susceptibilities and “fading” tendencies 
midway between cracked and low-temperature hydro 
gasolines. (See Figure 1.) 


Although the above has dealt with the low-tempera- 
ture hydrogenation process when operated for maxi- 
mum production of gasoline by recycling, it is possible 
to process feed stocks “once through” by this method, 
making gasoline of 60 to 62 octane number and high- 
quality export-grade burning oil (44 A.P.I. gravity and 
400 viscosity) simultaneously. If preferred, gasoline 
and Diesel oils could be made simultaneously by this 
method. The burning oils produced in this way are 
finished by merely caustic or soda washing. 


COMPARISON OF HYDROGENATION AND 
CRACKING RESULTS 

To serve as a basis of comparison of the cracking 
and hydrogenation processes, five stocks have been 
chosen on which cracking and hydrogenation data are 
available. These stocks cover the range from refractory 
to paraffinic (aniline points 90° to 156° F.). Both high 
and low boiling and cracked and virgin gas oils are in- 
cluded. In a.few cases actual hydrogenation runs had 
not been made on the gas oils in question; however, 
information on similar stocks permitted quite accurate 
estimation of results. 


Table IV summarizes the operating conditions and 
products made from these five stocks by (a) cracking, 
(b) high-temperature hydrogenation and (c) low-tem- 
perature hydrogenation. It is evident from this com- 
pilation that: 


(1) Both hydrogenation methods offer substantial 
increases in gasoline yields over cracking in all cases. 
Whereas cracking produces 90 to 95 volumes of liquid 
product (per 100 volumes of feed) of which usually 
50 to 70 volumes are gasoline and the rest tar, hydro- 
genation yields 90 to 110 volumes of gasoline on the 
same basis. 

(2) Higher conversions, as indicated by the per cent 
fresh feed, are realized with hydrogenation. 

(3) Since only a caustic wash is required on the low- 
temperature hydro gasolines, negligible treating losses 
and losses of octane rating are encountered on these 
products. 

(4) The octane numbers (Series 30 motor at 212° F. 
jacket temperature) of the cracked gasolines are in 
general higher than those presented for the hydrogen- 
ated products. This apparent advantage, however, is 
counterbalanced in large measure by the superior lead 
susceptibility and “non-fading” properties of the hydro- 
genated fuels. The results shown for the high-tempera- 
ture hydrogenation process are based on the use of cata- 
lysts of the C-type (see Table I). Where higher octane 
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TABLE IV 


Comparison of Hydrogenation* and Cracking} Results 


























Feed Stock: 1 2 3 4 5 
Dye cavowne oath Mixed Cracking Stock Coastal Cycle Gas Oil Heavy Naphtha Bottoms | Mid-Continent Gas Oil Mid-Continent Gas il 
from Mixed Crudes (Light) 
Ne Oe EP Nef Pe OPT Ce 28.4 26.0 30.8 40.7 33.4 
Aniline acs keecinaa sop Lane 90 125 110 146 156 
PM rhcii53.32.Ubess.icccaats 453 556 447 440 540 
OT Aha Peal ater A ae > 20 _- 22.7 16.0 oe 
Sy eee era acres 680 ~ - 618 ‘ial 
High- | Low. High- | Low- High- | Low- High- | Low- High- | Low- 
Temp. | Temp. Temp. | Temp. Temp. | Temp. Temp. | Temp. Temp. | Temp. 
Hydro- | Hydro- Hydro- | Hydro- Hydro- | Hydro- Hydro- | Hydro- Hydro- | Hydro- 
Crack- | gema- | gema- | Crack- | gema- | gema- | Crack- | gema- | gema- | Crack- | genma- | gema- | Crack- | gena- | gena- 
OPERATING RESULTS ing tion tion ing tion tion ing tion tion ing tion tion ing tion tion 
Total Throughput: 
ee TS rere rer rer _ 4.0 2.2 _ 4.0 2.2 _ 4.0 2.2 _ 4.0 2.2 4.0 2.2 
Crac ne, bbls. /day T emestcothreutstt 15,000 | — ~- em) — — | 15,00} — — | meno} — pegs Op. Rego ro 
=e Pre rrr ee 31.5 46.0 72.0 38.0 42.0 67.0 32.0 59.0 76.0 43.5 76.0 81.0 35.0 55.0 70.0 
Vol.-% iP APL Tar on Fresh Feed 
I etic 6 204 aiktgsig és:00'6-<0'0 42.0 | none none 49.5 none none 38.5 none none 15.0 none none 29.5 none none 
Gasoline See. End Point): 
Vol.-% Raw Gasoline on Fresh Feed.. 50.5 93.0 | 110.0 44.0 92.0 | 110.0 54.5 91.0 | 109.0 72.5 89.0 | 108.0 61.5 91.0 | 109.0 
Vol.-% Finished Gasoline on Fresh Feed.| 47.0 89.5 | 109.5 41.0 88.5 | 109.5 50.5 87.5 | 108.5 67.5 85.5 | 107.5 57.0 87.5 | 108.5 
Octane No. at 212°F. of Finished 
GIO Sika cnc icitascnesssass cds 78.5 74.0 64.0 72.2 67.0 58.0 75.5 69.0 60.0 68.2 64.0 57.0 69.6 63.0 54.0 
Gasoline Production, bbls./day: 
@)) ae : 5000 B/D Total Feed Hydro 
Lo sap teeth tba cts SaGine © S5K4 _— 2060 3940 _— 1860 3670 _ 2580 4130 _ 3250 4350 _ 2400 3800 
ol in “ 15,000 B/D Total Feed 
Cracking DU oko sas icwednn Dabney 2220 _ _— 2330 _ — 2420 _ _ 4390 _ _ 2980 ~< — 





















































*Recycle operation wherein the feed stock is totally converted to gasoline and a small amount of gas. 


Recycle operation to ultimate yield of gasoline and 12° A.P.I. Tar. 


tOctane numbers obtained on Series 30 motor at 212°F. and 600 R.P.M. 


numbers are required catalysts A and B may be em- 
ployed to advantage. 

It should be noted that this comparison (Table 1V) 
is based on gasoline of 420° F. end point from both 
cracking and hydrogenation. Neither the cracking nor 
hydro yields have been corrected for volatility, since it 
is assumed that the gasoline from either process would 
be blended off with other gasolines (usually straight- 
run naphthas) before marketing. The gasoline yields 
of the hydro process, and to a lesser extent those of 
cracking, may have to be reduced to meet the particular 
volatility specifications existing in different localities. In 
the following analysis an attempt is made to show the 
influence of volatility on the relative economy of the 
hydro and cracking processes. 


BASES OF COMPARISON 
A. Hydrogenation Plant. 


Experience gained on the operation of the commercial 
lube-oil hydrogenation units of the Standard Oil Com- 
pany (New Jersey) and the gasoline hydrogenation 
units of the I.G. Farbenindustrie A.G. has indicated 
that certain simplifications and improvements can be 
made in hydro plant construction and operation. This 
comparison is based on a new hydro plant embodying 
these new design features. Some of the more impor- 
tant improvements and simplifications included are: 


(1) Use of a structural steel enclosure for the reac- 
tion vessels and exchangers instead of a concrete stail. 


(2) Simplified reaction drums of the type devel- 
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oped by the Imperial Chemical Industries, Ltd., in its 
hydrogenation work. These changes have made pos- 
sible a 20 per cent increase in reaction chamber volume 
and a reduction in the cost per unit volume of high- 
pressure reaction space. 


(3) Employment of less expensive alloy steel tubing. 
The new alloy has been found to have satisfactory re- 
sistance to hydrogen and hydrogen sulphide attack in 
the commercial units of the I.G. Farbenindustrie A.G. 


(4) Elimination of large excess capacity in the hy- 
drogen producing units, since tests have shown them 
capable of higher throughputs than originally contem- 
plated. 


(5) Scrubbing of carbon dioxide from the exit gasés 
from the hydrogen producing units at atmospheric pres- 
sure instead of at 16 atmospheres by employing the 
Alkacid Process recently developed by the I.G. Farben- 
industrie A.G. This step accomplishes a 10 per cent 
saving in the amount of steam needed for gas com- 
pression. 


(6) Elimination of considerable equipment for scrub- 
bing recycle gases, by using overhead product as the 
scrubbing medium and by reducing the absolute 
amount of scrubbing. 


A. flow sheet of the simplified plant is presented in 
Figure 2. The unit may be used for either low-tem- 
perature or high-temperature hydrogenation by adjust- 
ing the reaction chamber temperature and by using 
different catalysts. In the low-temperature method 
all scrubbing of recycle gases may be eliminated. 


With the addition of soda washing or doctor treating 
apparatus to the plant outlined in Figure 2, the low- 
temperature hydro gasoline leaving the hydro plant site 
requires no further treatment or finishing. 


This comparison is based on a hydro unit having a 
total feed rate of 5000* barrels per day. This size unit 
has been chosen since it gives daily gasoline productions 


_ * Obviously the use of larger units would offer considerable saving 
in both investments and running costs. 

t Throughout this comparison octane numbers given are obtained on 
the Series 30 motor at 600 R.P.M. Insufficient data were available at 
the time of writing to correct to the new C.F.R. engine scale. 
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FIGURE 
RECYCLE CRACKING UNIT 


Refiner & Natural Gasoline Manufacturer—V ol. 12, No. 9 


corresponding approximately with those obtainable on 
a modern cracking coil (see Table IV.). 


It has been assumed that natural gas is available as a 
starting material for hydrogen production. In localities 
where natural gas is not obtainable, it would be equally 
satisfactory to substitute release gases from the hydro 
unit itself with a small increase in the plant investment 
for sulphur elimination. Refinery gases may also be 
used for this purpose if natural gas is not available. 


Full engineering data on hydro plants for gasoline 
production are in the hands of I.G. Farbenindustrie 
A.G., Ludwigshaven am Rhein, International Hydro 
Engineering Company of The Hague and Hydro Engi- 
neering and Chemical Company of Elizabeth, New Jer- 
sey, U.S.A. 

B. Cracking Unit. 


Cracking costs are based on a modern high-pressure 
recycling cracking coil equipped with direct connected 
fractionating equipment. The general hook-up of the 
cracking unit is outlined in Figure 3. The total feed 
rate to the unit is taken as approximately 15,000 barrels 
per day. 


C. Octane Number Credits. 


In order to evaluate the different octane number 
gasolines produced by hydrogenation and cracking, the 
following system has been devised: 


(1) Lead tetraethyl of the “Q” type recently made 
available in the U.S. by Ethyl Gasoline Corporation has 
been used as a basis of crediting octane numbers. 

(2) An octane number { of 70 has been taken as a 
standard since this corresponds approximately ‘With the 
octane number of most non-premium fuels marketed in 
the U.S.A. at present. All gasolines having an octane 
number below 70 have been given a debit for the amount 
of lead needed in bringing them up to 70. In making 
this debit cognizance has been taken of the specific lead 
susceptibility of the gasoline in question. Gasolines 
having an octane higher than 70 have been credited by 
assuming that they are blended with 60 octane number 
gasoline to give a final blend of 70 octane number. For 
each gallon of 60 octane number raised to 70 octane 
number, a credit of one cubic centimetre of lead tetra- 
ethyl has been allowed. In making this computation 
it has been assumed that blending of ‘octane numbers in 
this range would be arithmetical. 


For example, the 78.5 octane number gasoline made 
by cracking of stock 1, Table 1V, received a credit of 
0.85 c.cm. of lead/gallon on this method of evaluation. 


D. By-Product Credits. 


The worst uncertainty in the computation arises 
from the necessary inexactness of the by-product 
credits. Fuel oil, acid sludge and gas made by cracking 
were credited at the approximate prices which would 
prevail under present conditions at given market prices 
for gasoline. To a certain exteni the basic price rela- 
tion between gasoline and fuel oil is, however, subject to 



















alteration by extraneous factors. Since gas oil, the 
charging stock for both processes is an intermediate 






























~“—s product the refinery value of which is fixed by its con- 
ities version values, the cost calculations were made to show 
tally, the price which the two processes could pay for their 
ydro charging stocks. Obviously the process returning the q 
— greatest value per gallon of charging stock (after due 5 
» be allowance for fixed charges) is the more profitable BY 
! operation. Since, however, the hydrogenation process i 
line requires a greater investment than cracking for the a 
strie same gasoline capacity, the profits or losses accruing to | 
‘dro hydrogenation were expressed as the net return on the q 
ngi- additional investment of the hydro plant ¢ over the 4 
Jer- cracking coil. When using the low-temperature hydro 4 
method, this additional investment over cracking aver- f 
ages about $200 per barrel per day of gasoline capacity. a 
ure For the high-temperature hydro method the additional i 
ted investment ranges from $300 to $400 per barrel per I 
the day of gasoline capacity. ¥ 
eed Plant costs used in this comparison are based on 1 
rels American construction and material costs. Operating ql 
materials and labor have been credited at a rate con- H 
sistent with conditions in the average United States oil i 
refinery. Y 
v6 It is believed that sufficient basic data are given so ' 
? t Facilities such as steam generation, water pumping, treating and q 
rerunning plants not included here. In obtaining returns on invest- ad 
ment the plant costs for each stock shown in Table IV are on the basis te 
ide of equal daily gasoline capacity for the hydrogenation and cracking unit. ri 
1as i 
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that interested refiners in other parts of the world may 
make similar estimates for their own locality. 


ECONOMIC POSITION OF THE HYDROGENATION 
PROCESS 
A. Influence of Price Structure. 

Figure 4 presents the results of the study of the rela- 
tive economy of cracking and hydrogenation on the five 
stocks selected. This graph emphasizes the importance 
of gasoline market prices on the economic position of 
the hydrogenation process. At low gasoline prices (4 
cents/gallon * gasoline and less) the hydrogenation 
process offers only a small advantage (in a number of 
cases a small loss) over cracking. At gasoline prices 


7-9 cents/gallon, hydrogenation appears attractive on 
practically all stocks. At higher gasoline prices, ex- 
tremely attractive returns are evident on all stocks. 

Figure 4 also shows the decided advantage of the low- 
temperature hydrogenation operation over the high-tem- 
perature method at all gasoline prices above 3 cents/ 
gallon. The low-temperature process offers returns on 
the additional investment, which should be attractive 
to the average refiner, at gasoline prices of 6 cents/ 
gallon and above. 

The influence of feed stock characteristics on the 
relative economy of hydrogenation and cracking is indi- 
cated in Figure 5. For a given market price of gaso- 
line the low aniline point stocks offer more attractive 
returns than high aniline point oils. The higher boiling 


* All prices based on U.S. gallons. 5 
+ Normal plant depreciations for facilities have been included in the 
operating costs, however. 
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stocks (indicated on the curves as the 50 per cent boil- 
ing point) are in general more economical feed stocks 
for hydrogenation than those of low-boiling range. No 
correction has been made in either hydro or cracking 
yields for volatility. 

The data presented in Figures 4 and 5 are based on 
the difference in investment of the hydro plant and the 
cracking coil alone without consideration of the invest- 
ment for extra facilities required for the hydrogenation 
operation.; The above comparison is true, then, for 
refineries which can supply the extra facilities without 
additional investment. When total plant and service 
facilities are considered, the additional investment of the 
low temperature hydro operation plus attendant facili- 
ties over cracking with its facilities averages about $275 
per barrel per day of gasoline capacity. On the same 
basis, the total additional investment for high-tempera- 
ture hydrogenation over cracking ranges from $430 to 
$650 per barrel per day of gasoline capacity. The term 
“attendant facilities’ covers steam generation plant, 


water pumping plant, acid treating, rerunning, doctor 
sweetening, acid recovery equipment, as well as service 
pipe lines and site preparation. Hence the differential 
investments given above represent the total additional 
investment when a complete hydro plant is erected in- 
stead of a complete cracking coil.of the same daily gaso- 
line capacity. 

Figure 6 shows the influence of the gasoline market 
price on the returns on the additional investment of the 
hydro plant plus its facilities and the cracking coil plus 
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its facilities. A comparison of this plot with Figure 4 
indicates that the return on the additional investment is 
somewhat less on this basis than when considering only 
the investments of the cracking coil and hydro unit 
alone. However, the general trends observed and the 
conclusions drawn are substantially the same for both 
cases. 


B. Influence of Changes in Low-Temperature Hydro 
Gasoline V olatility. 


Since refinery situations exist where the high yields 
by low-temperature hydrogenation cannot be realized 
due to inability to blend off the volatile hydro gasoline 
with gasolines deficient in light ends, the effect of re- 
duction in volatility of the hydro gasoline has been 
analyzed. All low-temperature hydro gasoline yields 
have been decreased 4 per cent, which, based on data 
available, would ensure a finished gasoline without ex- 
cessive volatility (per cent distillation plus loss not over 
13 per cent at 140° F.).* The returns on the additional 
investment, for the five typical stocks, when using the 
lower yields are shown in Figure 7. Data are presented 
on the basis of the hydro and cracking coil investments 
alone as well as on the total investment inclusive of 
facilities. In general the returns possible with low-tem- 
perature hydrogenation are reduced somewhat by the 
correction for volatility, as may be seen by comparing 
Figure 7 with either Figure 4 or Figure 6. 

The results of this study may be summarized as 
follows: 

(1) The economic position of the hydrogenation 
process is markedly affected by gasoline price. At low 
gasoline prices hydrogenation offers no, or only small, 
advantages over cracking. High gasoline prices are 
favorable to the hydrogenation process. 

(2) The low-temperature hydrogenation process 
appears more advantageous than the high-temperature 
process. It offers attractive returns on the additional 
hydro investment at a gasoline price of 6 cents/gallon 
and above. 

(3) Low aniline. point, high-boiling range gas oils 
and cycle stocks are the most attractive charging stocks 
for hydrogenation. 

(4) In refinery situations where the high volatility of 
the low-temperature hydro gasolines cannot be utilized 
by blending off with naphthas deficient in light ends, 
some reduction in yield must be taken. This correction 
decreases somewhat the returns possible on the addi- 
tional investment, although the low-temperature hydro 
process still looks attractive at gasoline market prices 
of 6 cents/gallon and above. 


In evaluating the hydrogenation process its adapt- 
ability to a wide range of stocks and its convertibility to 
other operations such as lubricating oil improvement, 
water white production and hydrofining of cracked 
napithas, should be considered. Moreover the hydro 
process manufactures a given quantity of gasoline from 
a smaller amount of feed stock than cracking. In a plant 


— 


“Based on 420° F. end-point gasoline. 
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long on fuel oil, gasoline requirements can be met by 
processing a smaller amount of crude oil, when using 
hydrogenation, with an accompanying reduction in fuel 
oil. For example, the introduction of one low-tem- 
perature hydro unit in a typical refinery under study 
will reduce the crude oil requirements 14 per cent and 
drop the ratio of fuel oil to gasoline from 2.4 to 1.9. 
The low-temperature hydrogenation process gives 
gasoline yields of high A.P.I. gravity and high volatility 
(40-50 per cent at 212° F.). In some refinery situations 
the use of hydrogenation would obviate casing-head 
purchases. Furthermore, this method of operation, 
since the gasoline produced requires only a soda or 
caustic wash, decreases or eliminates treating equip- 
ment, rerunning equipment and acid recovery plant. 


COMBINATION OF HYDROGENATION 
AND CRACKING 


Some of the more important combinations of hydro- 
genation and cracking which may prove of value to the 
refiner are as follows: 

(1) Hydrogenation can be used on the refractory 
low aniline point stocks, allowing the cracking coils to 
run on the more paraffinic stocks which can usually be 
cracked with better conversions than the more aromatic 
gas oils. 

(2) Hydrogenation of cycle stocks from cracking 
coils. Low-temperature hydrogenation is particularly 
effective in this regard since it can be operated once 
through to give gasoline and a gas oil of lower boiling 
range than the feed gas oil. This improved cycle stock 
can then be run in the cracking coils with higher con- 
versions and lower coke formation. This combination 
will result in (1) lower cost cracking due to the in- 
creased conversion per pass, (2) increased yield of gaso- 
line per barrel of crude, (3) decreased treating costs 
and (4) gasoline of higher volatility, lower sulphur and 
better gum stability. 

The effect of a combination of hydrogenation (low- 
temperature operation) with cracking on gasoline yields, 


TABLE V 


Combination of Cracking and Hydrogenation as Affecting 
Gasoline Yields and Refinery Fuel Oil Production 


Feed: Mid-Continent Gas Oil 











Octane Numbers Tar Yields 
Barrels | Barrels |— —_ 
Barrels | Gaso- Total Per 100 | Per 100 
Gaso- | line by | Gasoline Barrels | Barrels 
line by | Hydro- | Per 100 |Cracked | Hydro- | Total | Cracked | Total 
Crack- | gena- | Barrels | Gaso- | Gaso- | Gaso- | Gaso- Gaso- 
Case ing tion Gas Oil line line line line line 
1 0! 108 108 _ 56 56 _ 0* 
2 27.8 75.5 103.3 69.97 58 ¥61 18.3 4.93 
3 42.0 47.1 89.1 69.3 60 64.3 23.8 11.2 
4 50.2 31.9 82.1 69.1 63 ” 67 29.1 17.8 
5 55.0 20.7 75.7 68.9 67 «| * 68.4 32.8 23.7 
6 60 0 60 69.7 —_ 7 69.7 53.2 53.2 





























_NOTES—(1) Case 2 represents once-through cracking, all cycle gas 
oil being sent to hydro units. 

(2) Cases 3, 4 and 5 represent various and increasing degrees of re- 
cycling. 

(3) Case 6 shows ultimate yield of gasoline as produced by complete 
recycling of gas oil in the cracking unit. 

(4) Gasoline end points 400° F. in all cases. 

(5) Low-temperature hydrogenation assumed in all hydro cases. 
































































fuel oi! production and octane numbers is presented in 
Table V. Cases 2, 3, 4 and 5 of this tabulation repre- 
sents a situation in which a cycle gas oil from a crack- 
ing unit is hydrogenated. In all cases where hydrogen- 
ation is used increased yields of gasoline are obtained 
in conjunction with decreased fuel oil production. A 
comparison of Cases 5 (Cycle stock hydrogenated after 
intensive cracking) with Case 6 shows that this combi- 
nation of hydrogenation and cracking accomplishes a 
15.7 per cent increase in gasoline yield and a 50 per cent 
reduction in fuel oil production over complete recycle 
cracking. 


(3) Low-temperature hydrogenation may be em- 


by Peters and Kuster” to be a product of the reaction 
of a 1:1 mixture of methane and ammonia under the 
influence of an electric discharge at low pressure. 

Petroleum derivatives themselves are claimed to have 
valuable fungicidal and insecticidal properties, but many 
insecticides consist of petroleum fractions as carriers for 
small quantities of more toxic substances such as 
pyrethrum extracts. Oxidized naphthenic and aliphatic 
petroleum hydrocarbons are claimed as insecticides and 
fungicides; similar claims have been made for emul- 
sions containing alkali mineral oil sulphonates and 
white oils. 

Water-soluble sulphonic acids of the unsaturated 
hydrocarbons of asphaltic-base oils have been suggested 
for use as protein precipitants in sewage or effluents.”° 

Wetting agents” are described in the patent literature, 
being produced by sulphonation of many substances, 
including oxidized paraffin wax or Russian petroleum 








Petroleum and Petroleum Gases as Chemical 


Raw Materials 
(Continued from page 369) 
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ployed in conjunction with naphtha reforming. In this 
case the hydro process would be operated to give high 
yields of 420° F. end point gasoline. The heavy 
naphtha cut from this product could then be naphtha 
reformed by the once-through method outlined by Le 
Roi and Ferguson.* This combination would give high 
yields (90 to 100 per cent by volume on the feed gas 
oil) of excellent octane number and volatility gasoline. 


REFERENCES 
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2 Haslam and Russell: Paper presented at Eleventh Annual Meeting, 
American Petroleum Institute, Chitago, Ill., Nov. 13, 1930. 

3 Byrne, Gohr and Haslam: J. Ind. Eng. Chem., Oct. 1932, 24, 1129. 

4 Le Roi and Ferguson: Paper presented at the Tulsa Meeting of Amer- 

ican Petroleum Institute, May, 1933. 







and cracked petroleum fractions. Among the other 
processes including the use of petroleum fractions, 
there are patents’? on the manufacture of synthetic 
tanning materials from mineral oils, and the production 
of keto-acids after the hydrolysis of the condensation 
products of such polycarboxylic anhydrides as phthalic 
anhydride with non-aromatic petroleum hydrocarbons 
in the presence of aluminum chloride. In the last case, 
from a petrol, phthalic anhydride, and aluminum 
chloride at 70-90° C., after hydrolysis with sodium 
carbonate and acidification, there is claimed a waxy 
keto-acid, the cobalt, etc., salts of which are driers for 
linseed oil, etc., and the bornyl and isoborny] esters are 
plasticizers for cellulose nitrate. In recent patent 
claims’® mixtures of mineral oils and fermented vege- 
table extracts blown with air are mentioned in a process 
for producing free fatty acids of high molecular weight, 
said to be suitable for soap manufactures. 
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Skimming makes fuel oil, too, and 
there’s too much fuel oil already—you're 
. lucky if you can sell it at all 
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. holds old customers and makes new ones 


SS Hg Tiana gp EY SEG 


se Dubbscracking makes the biggest | 
a yield of the best gasoline from any 
charging stock at lowest cost— royalty ; 
and all 


Universal Oil Products Co 
Chicago Illinois US A 


Dubbs Cracking Process 
Owner and Licensor 











v SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 





REFINER AND NATURAL GASOLINE MANUFACTURER 





by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 


under the supervision of 


DR. E. H. LESLIE and DR. H. B. COATS 











The abstracts here presented are selected from the current literature of science and technology to afford 
reference to fundamental information not easily available to all readers. Abstracts of articles appearing 
in readily obtainable trade journals are not included. 






Photostat copies of original articles wili be supplied at cost by the Leslie Laboratories. Complete or 
limited bibliographies covering special topics by title, by abstract, or in complete manuscript, will also be 
prepared and furnished ai reasonable cost by the Laboratories. 








Fundamental Physical Data 


Vapor-Liquid Equilibria of Hydro- 
carbons at High Pressures. W. K. 
Lewis & C. D. Luxe, Ind. Eng. Chem. 25 
(1933) pp. 725-727. 


Curves for the correction factor to be ap- 
plied to the gas laws when dealing with hy- 
drocarbons of more than 3 carbon atoms per 
molecule are corrected in minor details. The 
generalized fugacity plot has been correspond- 
ingly corrected. Preliminary data on the vol- 
atility of benzene in nitrogen at high pres 
sures are presented.’ These are shown tenta- 
tively on the fugacity plot as a means of esti- 
mating the volatility of high-boiling hydrocar- 
bons at high pressures. The correction factor 
for the internal energy of hydrocarbon vapors 
at low vapor volumes was determined by graph- 
ical integration from the isometrics of hydro- 
carbons for which sufficient data are available. 
The resulting corrections appear to be relative- 
ly independent of, the temperature, at least over 
fairly wide ranges, and differences in the cor- 
rection for hydrocarbons of more than 3 car- 
bon atoms are probably small at corresponding 
reduced conditions. 


Vapor Pressure of Low-Boiling Par- 
affin Hydrocarbons in Absorber Oil. 
G. L. Matueson & L. W. T. CuMMINGs. 
Ind. Eng. Chem. 25 (1933) pp. 723-5. 


A new apparatus was developed for the 
measurement of static vapor-liquid equilibria. 
Vapor pressures of n-butane, n-pentane, isopen- 
tane, hexane, and n-heptane from solution in a 
Mid-Continent absorption oil were determined 
over a wide range cf concentration. All of 
these hydrocarbons showed a positive deviat-on 
from Raoult’s law. The pressure deviations of 
the normal paraffins expressed as percentages 
of the value calculated from Raoult’s law, were 
found to be approximately the same at the 
same molal concentration and temperature. 


High Pressure Rectification. II. 


N-Pentane—N-Heptane System. L. W. 
T. Cummincs, F. W. SToneE and M. A. 
Vorante. Ind, Eng. Chem. 25 (1933) pp 
728-32. 


Data on dew points and boiling points of 
solutions of n-pentane and n-heptane, for pres- 
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sures of 6 atmospheres through the critical, are 
presented. Vapor and liquid densities at the 
two-phase boundaries were measured. Several 
isobaric vapor-liquid equilibrium diagrams were 
constructed from the data. Application of the 
data to the problems of high-pressure rectifica- 
tion is pointed out. 


Vapor-Liquid Equilibria for N-Hex- 
ane—Benzene Mixtures. C. O. Tonc- 
BERG & F. Jonnston. Ind. Eng. Chem. 25 
(1933) pp. 733-5. 


Equilibrium data for solutions of n-hexane 
and benzene have been determined. N-hexane 
has been isolated from petroleum by close frac- 
tionation and removal of the benzene by nitra- 
tion. It can be made by distillation of a 
n-hexane and benzene solution with tertiary 
butyl alcohol. Contrary to data in the litera- 
ture n-hexane and benzene do not form a con- 
stant boiling mixture. However, enrichment of 
the vapor practically ceases at concentrations 
below 3.5 mole-percentage of benzene. 


Measurement of the Thermal Con- 
ductivity of Mineral Oils. M. Louris 
and M. Carretre. Ann. Des Comb. Lig. 
8 (1933) pp. 133-139. 


The thermal conductivities of a spindle oil, 
a machine oil and a viscous oil were determined 
by a method in which heat flowed from a 
source at constant temperature through a layer 
of oil floating upon a layer of water. The 
underside of the water layer was in contact 
with a surface maintained at constant lower 
temperature. A steady temperature gradient is 
set up in 6 to 8 hours. The thermal conductiv- 
ity of the oil can then be expressed in terms of 
the thermal conductivity of water. The condic- 
tivity decreases with increasing viscosity and 
for a given oil decreases with increase in tem- 
perature. The conductivity of the spindle oil 
was 0.00038 at 42°C and decreased to 0.00035 
at 62°C. The results are estimated to be ac- 
curate to 10%. 


Maximum Permissible Speeds ~ of 
Flow in Gasoline Lines. B. MULLER. 
Erdol u. Teer 9 (1933) pp. 222-3. 

The experiments of O. Sander, as described 


in a recently published bock, dealing with the 
ignition of gasoline by static charges caused 









by high rates of flow through pipes are dis- 
cussed. The results indicate that the maximum 
permissible speed is 4 meters per second. 


Chemical Composition and 
Reactions 


Higher Aliphatic Compounds. III. 
Preparation of Paraffins. P. C. Carey 
and J. C. Smitrn. J. Chem. Soc. (1933) 
pp. 346-7; cf. C. A. 26 p. 2697. 


Paraffins can be prepared by reduction of 
the iodide with zinc in acidic or propionic acid. 
A second method is the reduction of the iodide 
with zinc copper couple in ethyl alcohol. A 
third method is catalytic reduction with pal- 
ladium calcium carbonate in propyl alcohol. 


Chemical Composition of Petroleum. 
A. SACHANEN & R. Wrrapianz. Erdol 
u. Téer 9 (1933) pp. 170-172, 187-189, 


. 202-203, 220-222. 


The article presents detailed studies of the 
petroleum from ‘Grozny, Surachany, Balachany, 
Bibi-Eibat, Dossor, Kaluga and Perm. These 
oils were separated into twelve fractions of 
about 50°C. range up to 550°C. using vacuum 
distillation for the higher fractions. Specific 
gravity, refractive index and critical solution 
temperatures in aniline were determined for 
each fraction. Aromatics were removed with 
strong sulphuric acid and _ critical solution 
temperature redetermined. Petroleums may be 
divided into six main classes, according to their 
composition. Paraffin-base oils contain not less 
than 50% paraffins in the light-fractions and 
about 10-15% wax in the high boiling fractions. 
Above 300°C. there are more naphthenes than 
paraffins. Asphaltenes and resins are almost 
absent, and the aromatic content is small. A? 
example is Pennsylvania oil. Completely 
naphthenic oils are rare; 50 to 80% naphthenes 
are contained in some fractions. Paraffin-naph- 
thene base oils are common. The aromatic 
content is small and the wax content almost as 
high as the paraffin base type. Examples are 
Grozny and Surachany. Naphthene-paraffin- 
aromatic type oils are also widespread. They 
contain 1-2% wax and much asphaltenes and 
resins. Examples are Grozny (old field) and 
Bibi-Eibat. The naphthene-aromatic class is 
also common. Paraffins are practically absent 
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The Cross Cracking Process — one of the four major processes of Gasoline Products Company—was one of the 





um. pioneer methods of cracking. The cracking reaction takes place in a high pressure heating coil and a reaction 
= chamber which are maintained at pressures generally around 750 pounds per square inch. The more modern 
installations employ fractionating towers built to operate at pressures ranging from 150 to 250 pounds. 

o Naturally, the selection of processes by the refiner should be established with reference to his existing refinery 
hese cracking equipment; plus a view to the advaniages resulting from coordinated research, development, engineer- 
un ing and plant design. This means integrated progress. 

om Under the broad licensing rights of Gasoline Products Company, combination units may be designed, incorpo- 
= rating one or more of the outstanding features of the several processes. This policy guarantees to the refiner that 
“t the cracking unit he installs will be adapted to his particular requirements. 

pei Before you make a decision involving investment in cracking equipment, we invite you to confer with us 

and Yegarding the latest developmenis in pyrolytic cracking. 


2 RODUCTS COMPANY 


“2 : / \ INCORPORATED 
11 COMMERCE STREET - NEWARK, NEW JERSEY 
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except in light portions. Aromatics may be 
contained up to 40% together with fairly large 
amounts of asphaltenes and resins. An example 
is Kaluga oil. The true aromatic crude with 
over 50% aromatic, for example, Perm oil, is 
seldom found. The paraffin-aromatic type is 
unknown. The paper presents many details. 


Improvement of Petroleum by Cata- 
lysis. E.:DetsENHAMMER. Petroleum 29 
(1933), No. 17, pp. 3-4. 


A Zistersdorf petroleum containing only 
11.4% components distilling to 300°C. was dis- 
tilled with .5% activated charcoal and then with 
a mixture of charcoal and silica gel. The dis- 
tillate to 300°C. was increased from 11.4% to 
45%. The benzene boiling to 200°C. was in- 
creased from 1.4% to 8.1%. Loss from gas 





formation was negligible. The activated carbon 
can be used repeatedly. Silica gel did not have 
the effect of increasing the yield of the product 
distilling up to 300°C. 


Thermal Behavior of Sulfur Com- 
pounds in Hydrocarbon Solvents. II. 
Normal Butyl Sulfide in Benzene. 
W. M. Mattsorr and E. M. Marks. Ind. 
Eng. Chem. 25 (1933) pp. 780-3. 


The thermal stability of n-butyl sulfide in 
benzene solution was studied under varied con- 
ditions of temperature, concentration, and time. 
Results were shown to be reproducible. The 
products were mercaptan and hydrogen sulfide. 
Reaction rate was slow at temperature up to 
450°C. In no case did reaction proceed to give 
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Pioneers Lead the Way to Prosperity 


Any troubles 
from corrosion 
at your refinery? 


We thought so. But, then, what oil refinery is not faced with 
this problem? And where is the refiner who will not welcome 
an efficient and economical method of combatting the ravages 
of corrosion in distillation and cracking equipment, or other 


At many refineries 


costly and unexpected failures are eliminated, and the useful 
life of tubes, towers and condensers is greatly increased by the 
proper application of PIONEER OYSTER-SHELL LIME — the 


superoir oil refinery reagent. The cost is small and the benefits 


Full information on request. 
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more than 25.3% of hydrogen sulfide and 8.6% 
mercaptan. The reactions were found to be 
partly heterogeneous, and not the unimolecular 
reaction shown in the decomposition of the 
normal aliphatic mercaptans. 


Pyrogenic Decomposition of Cyclo- 
hexane and of Cyclohexene in Pres- 
ence of Silica Gel. A. MarituHe. Chimie 
& Industrie 29 (1933) pp. 759-65. 


Cyclohexane begins to decompose at 600°C. 
and cyclohexene at about 550°C. in the pres 
ence of silica gel. Cyclohexane is first dehy- 
drogenated to cyclohexene which, by further 
dehydrogenation, is converted into benzene on 
one hand and into an open chain hydrocarbon, 
presumably hexene. A series of olefins down 
to ethylene results from the decomposition of 
hexene. Propylene is the principal olefin prod- 
uct. At temperatures as low as 700° to 750°C. 
the olefins by several reactions form benzene, 
toluene, xylene, naphthalene, anthracene, and 
other complex aromatic hydrocarbons. 


Preparation of Amyl and Hexyl For- 
mate from Cracking Oils. E. SucHarpa 
and T. Mazonsxki. (Przemysl Chem. 17 
(1933) pp. 41-46.) 


Low boiling olefines in cracked products can 
be’ converted almost quantitatively into secon- 
dary and tertiary amyl and hexyl formates by 
a process of continuous distillation, by which 
the distillate reacts in a side-tube with formic 
acid in the presence of sulfuric acid. The es- 
ters so formed are immediately returned to the 
distilling flask. By this procedure decompo- 
sition of esters by sulfuric acid and the polym- 
erization of amylenes and hexylenes are re- 
duced to a minimum. 


Manufacture: Processes 
and Plant 


Distillation and Fractionation Equip- 
ment. R. K. FiscHer. Jour. Inst. Pet. 
Tech. 19 (1933) pp. 529-38. 


A review of distillation equipment and pro- 
cesses. Incomplete in scope. 


Preventing Fog Entrainment in Con- 
tinuous Distillation. A. E. Brrcu and 
H. M. Wertr. Chem. and Met. Eng. 40 
(1933) pp. 366-8. 


Attention is called to the fog-like entrain- 
ment in the vapor exiting at high velocity from 
a pipe still coil and the inability of any ordi- 
nary baffled entrainment separator to remove 
the fog. Entrainment was found to be approx- 
imately 1% on basis of the total vapor. The 
use of a centrifix centrifugal entrainment re- 
mover specially designed for the work resulted 
in eliminating two-thirds to three-quarters of 
the color of the overhead viscous stock taken 
as the first side-stream above the vaporizer of 
the fractionating column. Acid consumption in 
treating one typical stock was reduced from 
85 pounds to 38 pounds per 50 gallon barrel. 
Loss was more than correspondingly reduced. 


Production Facilities for Gasoline 
and Kerosene Distillates in the Baku 
and Grozny Refineries. S. N. Oxryap- 
CHIKOV. Groznenskii Neftyanik 2 (1932) 
No. 9-10 pp. 32-40, and No. 11-12 pp. 60-5. 

An analysis of the performance of a great 
variety of stills, such as old shell stills equipped 
with various bubble towers, and heat exchang- 
ers, as well as of the most up-to-date appa- 
ratus such as the Pintsch, Borrmann, Soviet, 
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S50 Tray Stabilizer 


The P. D. stabilizing unit above is typical of the effectiveness 
of Foster Wheeler engineering in overcoming physical limitations. 
The tower contains 50 bubble trays and was designed of such 
unusual height to permit the use of a low reflux ratio and thus 
conserve cooling water and fuel. This. stabilizing unit is at the 
Wilmington refinery of the Union Oil Company 


Foster WHEELER CorporaTION, 165 Broadway, New York 
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LAGONDA cleaners 
built from cutter head to hose coupling 


for still cleaning 


For tough cleaning jobs in small 
tubes, such as in heat exchangers 
and condensers, use the Lagonda 
Condenser Tube Cleaner. Full 


description on request. 











The toughest coke layer that ever 
fouled a still tube gives way be- 
fore these sharp cutters, heat- 
treated to flinty hardness, and so 
assembled that they can be re- 
moved and replaced with ease. 
The powerful motor too, helps to 
cut costly minutes off the cleaning 


job. 


Every detail of Lagonda Cleaners 
has been worked out in coopera- 
tion with still tube makers and 
users. Some of the latest develop- 
ments may help you to cut still 
tube maintenance. Write for the 
latest bulletin. 





THE LAGONDA MANUFACTURING CO. 
District nae in Principat Cities 
AN ELLIOTT COMPANY ORGANIZATION 





and American stills is given, and recommenda- 
tions are made.—A. A. Boehtlingk. 


The Cracking Art in 1932. G. Ectorr 
and B. L. Levinson. Jour. Inst. Pet. 
Tech. 19 (1933) pp. 504-28. 


The trend of development of cracking, studies 
of cracking reactions, liquid vapor-phase crack- 
ing, vapor-phase cracking, cracking with oxi- 
dation, by-products of cracking and cracking 
equipment are reviewed. One hundred and 
twenty-nine references to the current literature 
of the subject are included. 


Vapor-Phase Cracking. H. P. A. 
Grott. Ind. Eng. Chem. 25 (1933) pp. 
784-98. 

The subject of vapor-phase cracking is briefly 
reviewed and the mechanism of the reactions 
involved discussed at some length. Gaseous 
hydrocarbons and gas oil were cracked at at- 
mospheric pressure over a wide range of tem- 
peratures and rates. Propylene was found to 
give the highest yield of aromatics. Striking 
regularities were found in the thermal treat- 
ments of all hydrocarbons. At all temperatures 
dementhanization was found to be more im- 
portant than dehydrogenation provided carbon 
formation is avoided. The nature and yield of 
products were functions of temperature and 
rate throughout, and connected by a simple 
function over a wide range of conditions. A 
method of increasing the throughput of com- 
mercial plants is presented. On account of 
patent considerations most commercial process 
es include specific features, many of which are 
of doubtful advantage. Confusion and preju- 
dice has arisen. The purpose of the paper is 
stated to be to clarify the situation by showing 
the inherent limitations of any vapor-phase 
cracking process and predicting results from 
any given change of conditions. 


Inhibitors in Cracked Gasoline. II. 
Correlation of Inhibiting Action and 
Oxidation—Reduction Potential. C. D. 
Lowry, Jr., G. Ectorr, J. C. Morrer 
and C. G. Dryer. Ind. Eng. Chem. 25 
(1933) pp. 804-7. 


The effectiveness of gasoline inhibitors as 
measured by an accelerated oxidation test is 
correlated with the critical oxidation potentials 
of these substances. The best inhibitors have 
potentials between 0.60 and 0.80 volts. Fair in- 
hibitors show potentials of 0.800 to 1.043 volts. 
Compounds with higher potentials have practi- 
cally no inhibiting value. Hydroquinone and 
some ethers show less inhibiting action than 
their oxidation potentials indicate. This is at- 
tributed to their direct oxidation. 


Refining. W. J. Witson. Jour. /nst. 
Pet. Tech. 19 (1933) pp. 497-503. 

A report on the progress of refining during 
the last year in Germany, Poland, Roumania, 
Canada, India, Trinidad, and Peru. 


Chemical’ and Physical Refining. B. 
C. Autrpone. Jour. Inst. Pet. Tech. 19 
(1933) pp. 539-48, 

A review of published work on refining with 
acid, alkalis, and miscellaneous reagents, hydro- 
genation, heat treatment, vapor-phase treat- 
ment, zinc chloride, solvents, as well as solvent 
dewaxing. Sixty-six references are given. 


Continuous Regulation of the Neu- 
tralization of Acid-Treated Oils. BEr- 
NARD S. GREENSFELDER. Petroleum Z. 29 
(1933) No. 13, pp. 6-8. 


The continuous neutralization of light oil that 
has been refined with sulfuric acid is controlled 


Refiner & Natural Gasoline Manufacturer—V ol. 12, No. 9 






































































































enda- 
LOFF 
Pet. 
udies i e toe eeaee MEE. 
rack- : PE el wane 
cull ea a 
‘king 
and 
ature 
A. iii 
pp. 
iefly ; ) : 
seni Curve Shows Character of Tem- . 
eous perature Regulation Produced | 
fe by Two-Position Control. ! 
d to j 
king i 
a Tee 
im- ; : i z 
rbon | | | i 
d of ; 4 i 
and f a eas Weve +f; oT [ 
mple ! i : : 
A j iW Lf 5 a hy * 
x Werirae t e Contro 
: | Wei tralg Line Contr 
cess i i : Hi 
— i i j d . 
- pete pte means balanced operation 
wing i E i Pha : 
hase i j j - f 
from it HE Brown Trendalizer carries automatic control to the point where it 
Pied a ach acts like a skilled manual control operator . . . It checks temperature | 
II. Better Temperature Regulation swings at the start and applies the proper correction without "Overshoot- | 
and Produced by Three-Position ing." It is super-sensitive to minute changes in temperature and free from | 
D. Control. manual adjustments. Temperature fluctuations are quickly restored to nor- 
,* mal without "hunting" because the prompt action of the Trendalizer auto- ~~ 
ete matically prevents temperature swings. : 
as : } : 4 
** : | Deviations from the control temperature are instantly corrected by a | 
tals | rit ' permanent shifting of the valve settings without sacrificing ac- | 
= {| Ht curacy and the exactness of the control setting. For de- 
olts. Ths pendable automatic temperature control apply the | 
pen’ -| H e Brown Trendalizer .... Write for information. | 
than ; Tritt ' 
) at- | | [| | 
a aPee i hee as BEE EY . 
a Aceh ae eg: THE BROWN INSTRUMENT CO. = 
. | { ha Load bees 4498 Wayne Ave. 
ring | 2 I Philadelphia, Pa. 
: PEE E Offices in 22 principal cities i 
7 Close Temperature Regulation | 
19 Produced x Trend-Analyzing f 
ontrol. 





with 
dro- 
-eat- 
vent 


ER- 
29 


that 
Hed 


September, 1933—A Gulf Publishing Company Publication 





Be 9 th he ee & a Me 


o promote the 


highest interests of the 
Natural Gasoline In- 
dustry the 


NATURAL 
GASOLINE 
SUPPLY MEN'S 
ASSOCIATION 


was organized 
Vv 


Active Members who are sup- 
porting this program are: 


American Car & Foundry Co. 
The Bristol Company 
Burrell-Mase Engineering Co. 
Chaplin Fulton Mfg. Co. 
Clark Brothers Company 
Cooper-Bessemer Company 
C. Lee Cook Mfg. Co. 

S. R. Dresser Mfg. Co. 

The Fisher Governor Company 
The Foxboro Company 
General Metallizing Company 
Griscom-Russell Company 
Hanlon-Waters, Inc. 

Metric Metal Works 
Moorlane Company 

National Petroleum News 
National Supply Company 
National Tank Company 
North American Car Corp. 
The Oil & Gas Journal 

The Petroleum Engineer 
Petroleum Engineering, Inc. 
Pittsburgh Equitable Meter Co. 


Refiner and Natural Gasoline 
Manufacturer 


The Refinery Supply Company 
C. J. Tagliabue Mfg. Co. 
Tulsa Boiler & Machinery Co. 
B. W. Vinson Company, Inc. 
Webster Engineering Co. 
Wescott & Greis, Inc. 
Worthington Machinery Corp. 








by bringing the neutralized oil into contact 
with a solution containing 6 mg. per litre of 
methyl red and 25 mg. per litre of xylenol- 
blue. Green coloration shows a P, value of 
7.5-9. In this range the indicator shows a 
green color. With excess acid the indicator 
shows red and at P,, greater than 9 blue. 


Treatment of Gasoline Containing 
Mercaptans with Alkali and Sulfur. 
F. R. Moser. Petroleum Z. 29 (1933) No. 
7, pp. 5-6. 


Sour gasolines are sweetened by treatment 
with dry or aqueous caustic soda or powdered 
sodium carbonate and free sulfur. The product 
so obtained, however, is corrosive. The method 
will not be of practical importance unless com- 
bined with one for the removal of excess sulfur. 


Oil Emulsions and Their Decompo- 
sition by Means of Electric Current. 
N. A. Ryazanovsku. Groznenskiu Nef- 
tyantk 2 (1932), No. 11-12, pp. 45-52. 


The Grozny oil emulsions are of hydrophobic 
type. A large number of experiments with va- 
ried electrical equipment are reported. An 
electrical de-emulsifier developed by the Groz- 
neft (described in some detail) was finally 
adopted. The.current used is 45 kilovolts and 
the consumption of current per metric ton of 
emulsified crude oil amounts to 0.3-0.4 kilowatt 
hour.-—A. A. Boehtlingk. 


Products: Properties and 


Utilization 


Relation of Quality to Economics of 
Manufacture of Aviation Gasoline. 
G. G. OperFett. Trans. Am. Soc. Mech. 
Eng. (Aeronaut. Eng.) 5 (1933), No. 2, 
79-87. 


The quality of aviation gasoline at present 
controls the design of aircraft engines of the 
spark-ignition type. The essential properties of 
a good aircraft gasoline are volatility, vapor 
lock, antiknock and gum content. The vola- 
tility can be judged by the 10%, 50%, and 
90% points of the A.S.T.M. distillation curves. 
The 10% temperature denotes easy starting and 
acceleration. The 50% temperature is a cri- 
terion of the warming-up and accelerating char- 
acteristics. The 90% temperature is an indi- 
cation of the tendency to crank case dilution. 
The vapor pressure is mostly related to vapor- 
locking tendencies. The Reid vapor pressure 
can be estimated from the A.S.T.M. 10% evap- 
oration temperature and the temperature at 
which the volume distilled equals the volume 
of butanes or lighter hydrocarbons found by 
actual composition analysis. The estimated 
values are within the limit of accuracy of the 
testing method, namely 0.5 lb. A change to 
higher Reid vapor pressures would improve 
aviation fuels. Knock testing of aviation gas- 
oline is by means of the Ethyl Gasoline Cor- 
poration Series 30 motor, Paraffin hydrocar- 
bons are more stable to changes in test meth- 
ods than unsaturated or aromatic hydrocarbons 
and they are also more responsive to tetraethyl 
lead. With the use of increased jacket tem- 
peratures and higher engine speeds in testing 





Electrically Driven Centrifuges 
Hand Centrifuges 


WRITE 
WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 











indicate higher octane values for highly crack- 
gasolines than are actually the fact. Antikn: 
in aviation gasoline is controlled by segre:a- 
tion of stocks and by the use of tetra ethy 
lead. All butane and part of the pentane mus 
be removed. Gum formation is controlled | 
segregation of stock and by the use of inhibi- 
tors. Specifications of various aviation gaso. 
lines are reviewed. 


Combustion Processes in Aircraft 
Engines. H. K. Cummincs. Trans. Am. 
Soc. Mech. Eng. (Aeronaut. Eng.) § 
(1933), 65-73. 


The 3 general types of combustion occurring 
in homogeneous mixtures of explosive gases are 
preflame oxidation, normal burning, and the 
explosive wave. The experimental evidence on 
combustion processes occurring in spark-igni- 
tion engines are reviewed. Oxidation was de- 
tected first optically by noting changes in ab- 
sorption spectra and by analysis of samples 
taken from the combustion chamber. Develcped 
pressures were measured, the flame path was 
followed visually, photographically and electri- 
cally. The elucidation of combustion phenom- 
ena is materially helped by a study of the 
spectra of visible radiation and the measure- 
ment of infra-red radiations. Such data as 
these permit the determination of the charac- 
teristics cf pre-ignition and knock. However, 
the exact mechanism of the knock is still un- 
known. 


Detonation of Narrow Cuts of Par- 
affin Base Gasoline. R. A. VrrAn’yan 
and V. Ya. GovaKxov. Groznenskii Nef- 
tyanik 2 (1932) No. 11-12, pp 52-60. 


Grozny straight-run paraffin base gasoline 
was separated into 5°C. cuts and the anti-knock 
properties of these cuts were investigated un- 
der standard conditions. The properties are 
given in the table below: 


Boiling 
Sp. Points Octane 
Fractions Gr. (Engler) Nos. 
Iso-pentane . ’ 28-29 90 
Pentane . . 35-36 65 
Iso-hexane . . 60-64 70 
Hexane . ; 65-68 48 
Hexa-methyl-cyclo- 
pentane . ; 69-76 60 
Methyl-cyclo-pentane- 
cyclo-hexane . % 71-75 71 
Cyclo-hexane . R 82-86 80 
Iso-heptane . ‘ 91-94 54 
Methyl-cyclo-hexane- 
ethyl-cyclo-penta- no dentoa- 
toluene 104-109 tion 
Heptane . ; 96-98 
Iso-Octane 112-117 
Octane . 122-126 
Xylene-naphthenic 129-134 
Octane-naphthenic 125-130 


The elimination of fractions for the purpose 
ef improving the anti-knock properties of Groz- 
ny gasoline was found to be too expensive. 
However, compounding with some of the Baku 
gasolines that are high in naphthenes was feas- 
ible from the commercial points of view. A 
large number of experiments with particular 
reference to experimental conditions and de- 
tails are reported—A. A. Boehtlingk. 


Pressure Increases, Gas Oscillations 
and Noises Caused by Combustion of 
Fuels. Wawrzinick. Automobiltchn 
Z. 36 (1933) pp. 73-8 and 136-42. 


Explosions of hexane-air and Baku gasoline- 
air mixtures were studied in specially construct 
ed bombs and internal combustion engines. The 
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increase in pressure, the ignition point, and 
the explosion noises, as well as the nature of 
the flame propagation, were measured by elec- 
trical devices free from momentum. The high- 
est pressure in a bomb was observed upon the 
arrival of the flame on the bottom of the con- 
tainer. The highest flame velocity existed in 
the first stage of combustion in the area short 
of air. The explosion noise is noticeable be- 
fore the flame touches the bottom. The time 
elapsed between the initiation of the noise re- 
corded by the oscilograph and the maximum 
pressure is 20-30% of the time required for the 
passage of the flame through the space. The 
noises were of a strictly sinus type. A direct 
relationship between the length of the combus- 
tion chamber and the inverse Hertz number of 
the gas oscillation was established. The os- 
cillations were 900-4000 Hertz. Photographs 
reproducing the oscillations are given and the 
results are plotted and tabulated.—A. A. Boeht- 
lingk. 


Introducing Water Into the Cylin- 
ders of Internal Combustion Engines. 
H. R. W. ScHrerper. Automobiltechn. Z. 
36 (1933), pp. 32-3. 


Water introduced into the cylinders together 
with gasoline may give a temporary increase 
in power up to 35% asa result of the catalytic 
action of the walls. However, the corrosive 
properties, and the formation of scale, make 
its use impractical. The injection of water in 


some of the two-stroke boat engines primarily ~ 


effects a cooling of the motor.—A. A. Bceht- 
lingk. 


Bitumen-Mineral Mixtures for Use 
in the Cold. W. Becker. .Asphalt u. 
Teer, 33 (1933) pp. 270-275. 


For use in the cold the viscosity of bitumen 
is reduced with an oil to correspond to that of 
the bitumen at 180-200°C. Comparative prop- 
erties are given for a petroleum bitumen and a 
tar residue of the same hardness. It is shown 
that the petroleum bitumen has definite advant- 
ages over the tar residue. For example, the 
ductility of the former drops from 150 to 0 
cm. over 23°C. while for the tar residue a sim- 
ilar drop takes place at 2°. The properties 
of stone for admixture with bitumen are dis- 
cussed, 


Conradson Test for Motor (-lubri- 
cating) Oils. C. Euters. Petroleum 29 
(1933), No. 19; Motorenbetr., 6 2-4. 

Conradson carbon residue of blended cils of 
different viscosities increases with increasing 
viscosity. However, there is no correlation be- 
tween the carbon residue of an oil and its be- 
havior in the engine, and it is stated that the 
comparative value of oils, particularly when of 
varying origin, cannot be determined by means 
of this test. The carbon residue of an oil in- 
creases during the period of its use in the en- 
gine, and also increases on heating in the pres- 
ence of oxygen in the laboratory. 


Measurement of Color of Mineral 
Oils and their Individual Fractions. 
Hans Macnus. Petroleum Z. 29 (1933) 
No 16, 11-12. 

Reference is made to modern colorimeters 
that are supplied with devices to measure the 
color oils, even those of the darkest colors. 
Such measurements are based on Beer’s law. 
This law does not hold for mixtures of different 
types of oils nor for those containing crystal 
matter or colloidal graphite. 


Fractional Diffusion (Application to 
the Analysis of Fats and Mixtures of 


Hydrocarbons of High Molecular 
Weight). E. Anpre. Ann. des. Comb. 
Lig., 8 (1933) pp. 111-127. 


An apparatus is described for the fractional 
extraction cf a liquid. For example, of a fatty 
or mineral oil by a solvent with which it is 
immiscible. The oil is placed in a long cylin- 
der which may be filled with fragments of glass 
tubing. The solvent is fed through the bottom 
of this tube. The more soluble portion of the 
oil dissolves in the ascending drops which col- 
lect in an upper layer, and the excess of sol- 
vent over a constant level is returned to a boil- 
ing flask. The solvent in this flask is changed 
at intervals. Each portion is evaporated sep- 
arately, thus giving rise to a series of frac- 
tions of extracts. The method can be applied 
to the investigation of mixtures of hydrocarbons 
of high molecular weight, as, for example, min- 


. 


eral oils. It is particularly useful in studying 
the optically active components of these oils 
as racemisation can be avoided. 


Critical Points of Solutions of Com- 
mercial Hydrocarbon Mixtures in 
Liquid Ammonia. H. Tropscu and B. 
G. Stmex. Mitt. Kohlenforschungsinst. 
Prag, (1931) pp. 62-73. 


When hydrocarbon solution contains more 
than 50% of aromatics the critical solution 
temperature in aniline it cannot be used as a 
method of analysis on account of the low tem- 
perature required. Liquid ammonia can be 
used. The critical solution temperature of hy- 
drocarbon mixtures in liquid ammonia were de- 
termined. An examination of benzene gasoline 
mixtures shows a close relationship between the 
ammonia and aniline points. 
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Protect Your Employees, 


CR7006, Size 1, wa 
netic ag 74 bp. 
440 volts, 3 phase 


CR7006, Size 2, mag- 
netic switch, 25 bp., 
440 volts, 3 phase 


| 


CR7006, Size 3, oil- 

immersed magnetic 

switch, 50 bp., 
volts, 3 phase 





CR1062-E3B_ motor 
re ery! 7h hp, 
440 volts, 3 phase 


GENERAL @ ELECTRIC 


your plant, and production — 


use G-E explosion-proof control 


Built to Underwriters’ Laboratories 
Specifications 
The G-E explosion-proof control shown is built to the 
standards of, and is tested by, the Underwriters’ Lab- 
oratories for Class I, Group D, hazardous gas locations. 


Will Withstand an Internal Explosion 
All of the control illustrated is built to the Under- 
writers’ Laboratories specifications for the air-break 
type, with wide joints and ample strength to withstand 
an internal explosion and prevent any flame from escap- 
ing from the device. 


Oil-immersed Types for Corrosive Atmospheres 
and Outdoor Service 

The oil-immersed types, which are suitable for outdoor 

service, use oil to protect the contacts from corrosive 

atmospheres and to permit more compact construction. 


Includes Features of Standard Control 


G-E explosion-proof control incorporates the electrical 
features and advantages of G-E standard general-purpose 
control. All the magnetic- and manual-starting switches 
shown have thermal overload protection. The push- 
button stations are of strong construction, with ample 
clearances to give trouble-free service. 


New Publications Available 
Request copies of our recent publications on explosion- 
proof control, GEA-1588 and GEA-1716, from the 
nearest G-E sales office, or address General Electric, 
Dept. 6A-201, Schenectady, N. Y. 


CR1061-B1C motor- CR2941-E1 . see. CR2941-Al push-but- 
starting sents mersed push-button ton station 
i bp., single phase station 
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NATIONAL U S§S § 18-8 STAINLESS AND HEAT 
RESISTING PIPE AND TUBES ARE BETTER FOR 
CRACKING STILL TUBES, HOT OIL LINES, ETC. 


Seamless—no welds. 

High resistance to corrosion. 

Maximum strength at high temperatures. 

Unusual resistance to oxidation or scaling. 

Dependable uniformity in structure, strength, and quality. 
Accurately controlled heat treatment. 

Exceptional ductility. 

Sentry drilled (when ordered) an exclusive feature. 

Made by the largest manufacturer of tubular products. 


NATIONAL Engineers and Metallurgists will gladly aid in deter- 
mining the most effective application of this alloy material for any 
particular service requirement. Descriptive literature sent on request. 


NATIONAL TUBE COMPANY, Pittsburgh, Pa. 
U S S Chromium-Nickel Alloy 


Visit the exhibits of the Subsidiary Manufacturing Companies ; Stee produced under the 
of Unsted States Steel Corporation, in the GENERAL ExuIBITs guanenapne Chaba Pemeaten, 
Burtping — A Century OF Procress Exposition, Chicago. Inc., New York, and Fried. Krupp A. G. of Germany: 


VPN AYAyYner 


STAINLESS AND HEAT RESISTING PIPE AND TUBES 
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Y THE MONTH IN REVIEW ’ 


Planning and Co-ordination 


Committee for the Industry 
HE Code of Fair Competition for 
the Petroleum Industry was ac- 

cepted and signed by Franklin D. Roose- 

velt, August 19, as a voluntary agreement 
under which the industry proposed to con- 
duct its affairs after September 2. Fol- 
lowing acceptance and signing, Secretary 
of the Interior Harold L. Ickes was 
named administrator of the code and 
shortly following that appointment the 

President named the industry’s Planning 

and Co-ordination Committee. This con- 

sists of three men for the National Re- 
covery Administration and 12 men for the 
petroleum industry. 

Right hand man to Secretary Ickes and 
one of the three for the administration 
is James A. Moffett, who recently re- 
signed as senior vice president of Stand- 
ard Oil Company (New Jersey) to join 
in the administration work. Another for 
the administration is Donald R. Richberg, 
general counsel for NRA and long an at- 
torney for organized railway labor ‘and 
representative of labor on the NRA pe- 
troleum committee. Third for the admin- 
istration is M. L. Benedum of Pittsburgh, 
identified with Benedum & Trees, Ply- 
mouth Oil Company and others. 


For the industry the following were 
appointed: C. E. Arnott, president of 
Socony Vacuum Corporation; Howard 
Bennette, president of Western Petroleum 
Refiners Association; Axtell J. Byles, 
president of American Petroleum Insti- 
tute; Henry M. Dawes, president of The 
Pure Oil Company; Wirt Franklin, presi- 
dent of Wirt Franklin Petroleum Corpo- 
ration and of Independent Petroleum As- 
sociation of America; W. T. Holliday, 
president of Standard Oil Company of 
Ohio; K. R. Kingsbury, president of 
Standard Oil Company of California; B. 
L. Majewski, vice president and co-re- 
ceiver of Deep Rock Oil Corporation; E. 
B. Reeser, president Barnsdall Oil Cor- 
poration; Charles F. Roeser, president, 
Roeser & Pendleton; Ralph T. Zook, 
president, Sloan & Zook and Pennsylvania 
Grade Crude Oil Association, and Amos 
L. Beaty, director Phillips Petroleum 
Company, formerly head of The Texas 
Corporation and president of the Amer- 
ican Petroleum Institute. 


Economic Recovery 


Keynote for N. P. A. 


OUND Economic Recovery for the 
industry will be the keynote of the 
3lst annual meeting of the National 
Petroleum Association, at the Tray- 
more Hotel, Atlantic City, September 20, 
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21 and 22. In the general sessions and 
group conferences the “Code of Fair 
Composition for the Petroleum Indus- 
try,” will be the most important fea- 
ture of the meeting. 

Charles E. Arnott, member of the 
Planning and Coordinating Committee, 
will be the principle speaker on the 
marketing code. Representatives of 
the various refinery districts in which 
members of the association are located 
will participate in the discussion. Dr. 
Joseph E. Pogue will present his paper 
on Petroleum Economics and the pres- 
ent situation. Dr. Pogue has been en- 
gaged in economic studies for the 
NRA. A speaker from the NRA will 
discuss wage schedules in the oil in- 
dustry and other industries. 

The work of the American Petro- 
leum Industries Committee will be 
discussed by Baird H. Markham, who 
has been identified with the industries 
work on taxation, both state and fed- 
eral, for the past year. James H. Her- 
bert, President of the Fire and Safety 
Marshals of the National Petroleum 
Association, will discuss the subject, 
“What Effect will the NRA have upon 
Fire and Accident Costs?” There will 
be a discussion of the modification of 
the anti-trust laws by the National Re- 
covery Act. A speaker from the Ethyl 
Gasoline Corporation will discuss the 
development of “Q” compound and 
other related subjects. The group con- 
ferences will include studies of gaso- 
line, lubricating oils, taxation, traffic, 
and the Code. The Fellowship Dinner 
will be held Thursday evening. 


Annual Safety 


Congress and Exposition 


The Twenty-Second Annual Safety 
Congress and Exposition will be held 
at the Stevens Hotel in Chicago from 
October 2 to 6. The General Chairman 
of the Petroleum Section sessions will 
be C. L. Hightower of Texas Pacific 
Coal & Oil Company; and the secre- 
tary will be H. N. Blakeslee of the 
American Petroleum Institute. 

Steadily for the past three years the 
petroleum industry has been making 
good progress in accident control. For 
the year 1932, 101 industrial units, 
which had more than 565 million man- 
hours of work, reported their accident 
experience to the National Safety 
Council. The average accident fre- 
quency rate of these companies 
dropped about 15 per cent in compari- 


son with 1931, and their severity rates 
fell off about eight per cent. 

Since 1926, with the exception of 
1929, the accident frequency rates of 
the group of petroleum companies re- 
porting to the council have steadily de- 
creased, with a total reduction of near- 
ly two thirds. The accident severity 
rates of these companies have not been 
so favorable. There were increasing 
accident severity rates up to 1929; and 
since that date there have been con- 
sistent reductions, the 1932 severity 
rate being about five per cent below 
the 1926 rate. 

The interest in accident prevention 
work is indicated by the gain of over 
40 per cent in the number of com- 
panies which reported to the National 
Safety Council for both 1932 and 1931, 
in comparison with companies which 
reported for both 1931 and 1930. 
Among the different sub-groups, best 
accident frequency rates were made by 
the marketing and manufacturing 
groups; with higher rates by the ma- 
rine, natural gas and gasoline, and 
pipe lines; and the highest rates were 
reported by the producing group. 

At the first program session of the 
Petroleum Section, on Tuesday morn- 
ing, October 3, General Chairman C. 
L. Hightower will talk on “Looking 
Backward As We Go Forward.” Other 
topics of this session will be: “The 
Accident Trend in the Petroleum In- 
dustry,” by J. W. Myers, secretary, An- 
nuities and Benefits Committee, Stand- 
ard Oil Company (New Jersey); “Op- 
portunities in Accident Prevention,” by 
a speaker to be announced; “What Are 
Our Health Problems in the Petro- 
leum Industry?” by a speaker to be 
announced; and election of officers. 

The general subject for the Wednes- 
day morning session will be “Refining 
and Marketing,” with the following 
topics: “An Effective Accident Pre- 
vention Program for Refinery Opera- 
tion,” by W. P. Raymond, Jr., safety 
engineer, Standard Oil Company of 
Louisiana; “Problems in Handling 
Ethyl Fluid and Ethyl Gasoline,” by 
Dr. Robert A. Kehoe, Ethyl Gasoline 
Corporation; “Controlling Accidents 
Among Marketing Department Em- 
ployes,” by A. J. Martinson, safety su- 
pervisor, Union Oil Company of Cali- 
fornia; “Safety for the Public in Sales 
Operation,” by Captain A. J. Nichol- 
son, superintendent, educational di- 
vision, The Texas Company. The 
Thursday morning session will be de- 
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voted to the general subject of “Pro- 
diction.” At the Thursday luncheon 
session, H. N. Blakeslee, secretary of 
the section, will discuss “Data on the 
1933 Petroleum Section Contest.” Also, 
an officer of the National Safety Coun- 
cil will present National Safety Coun- 
cil trophies and certificates. 

The Accident Prevention Equipment 
Manufacturers’ Section will have a 
special session on safety equipment. 
The important ‘problem of motor ve- 
hicle safety, since many industrial 
plants have motor fleets, will be con- 
sidered in the sessions of the delivery, 
taxicab and bus section, and the street 
and highway traffic section. 

There will be a permanent exhibit, 
at the Stevens Hotel, of modern equip- 
ment for the promotion of safety and 
health in industry and in public places. 
This will include mechanical safety de- 
vices, protective clothing, modern first- 
aid kits and hospital accessories, and 
motor car control equipment. 

The congress sessions have been so 
planned that delegates also will have 
opportunity to visit a Century of Prog- 
ress, not far from the Stevens Hotel. 
In the Social Science Building on the 
Exposition grounds there is a perma- 
nent safety exhibit by the National 
Safety Council, in cooperation with the 
City of Evanston. Another permanent 
safety exhibit is the Rescue Car of the 
U. S. Bureau of Mines, near the Travel 
and Transport Building. 


Service on Foreign 


Petroleum Technology 
MONTHLY review of petroleum 
technology, patents and the like as 

reported from various foreign coun- 

tries has been initiated by Dr. A. A. 

Boehtlingk, 2720 Summit Terrace, Lin- 

den, New Jersey, formerly of Standard 

Oil Development Company’s legal de- 

partment library. The first review ap- 

pears this month under the name “For- 
eign Petroleum Technology.” It can- 
sists of abstracts of foreign patents 
and articles and includes a section con- 
taining original and translated articles 
on petroleum written by outstanding 
petroleum technologists of foreign 
countries. One of the features is to be 

a complete record (abstracts) of Soviet 

Russia patents on petroleum and trans- 

lations of Russian articles of interest 

to people in the patent art and to re- 
search workers. 

Since abstract service is available in 
French, English and German in exist- 
ing: publications of the American and 
English scientific societies, the new 
service will deal particularly with 
countries hitherto neglected such as 
Brazil, and other South Amercan re- 
publics, Scandanivian- countries, Italy, 
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Poland, Roumania, Portugal, Holland 
and Hungary. 

Dr. Boehtlingk has for many years 
been an abstractor for Chemical Ab- 
stracts and other periodicals, and in 
his eight years service with Standard 
Oil Development Company in its re- 
search laboratory. and patent depart- 
ment library he was instrumental in 
translating a number of books on pe- 
troleum technology among which was 
the recently published “Chemistry and 
Technology of Cracking” by Sachanen 
and Tilicheyev. In addition several ar- 
ticles by leading Russian technologists 
have been translated by Dr. Boehtlingk 
and have been published in The Re- 
finer and various other American Jour- 
nals and scientific magazines. 

Literature service such as _ bibliog- 
raphies, translations, searches, and the 
like covering various chemical and en- 
gineering subjects can be supplied on 
contract basis by special arrangement. 


Plant for Recovery 


Of Bromine from the Sea 
"| Be first manufacturing plant to be 

constructed on shore for the re- 
covery of bromine from the sea is now 
being erected at Kure Beach, about 20 
miles south of Wilmington, North 
Carolina. The plant will be operated 
by Ethyl-Dow Chemical Company, a 
new concern formed by Ethyl Gasoline 
Corporation and Dow Chemical Com- 
pany. 

The output will be utilized entirely 
by Ethyl Gasoline Corporation as a 
constituent of Ethyl fluid. The enter- 
prise however, will result in a large 
increase in the potential production of 
bromides in the United States, affect- 
ing not only industry but the arts and 
also the national defense, as bromine 
is an essential ingredient of certain 
tear gases used in warfare. 

The plant is being built in units, 
each having a monthly capacity of 
250,000 pounds of bromides. To pro- 
duce 500,000 pounds of bromine a 
month, it is necessary to process sea- 
water at the rate of 26,000 gallons per 
minute for 24 hours per day. It is es- 
timated that in one cubic mile of sea- 


water there are about 600,000,000 
pounds of bromine. 
The latest process developed by . 


chemists and engineers of Dow Chemi- 
cal Company involves treating the sea- 
water with enough chlorine to convert 
the bromides in the water to free bro- 
mine. This bromine is blown out of 
the seawater by a current of air. The 
air containing the bromine is then 
brought into contact with soda solu- 
tion which absorbs the bromine, form- 
ing a concentrated solution of bro- 
mide-bromate. 





New German Society 
For Oil Research 


AMONG the newer developments in 

the German oil industry has been 
the founding and establishment of the 
new German Society for Oil Research, 
or as known in Germany, “Deutsche 
Gesellschaft fur Erdolforschung.” It 


, is an organization comparable in prin- 


ciple to the American Petroleum Insti- 
tute or to the British Institution of Pe- 
troleum Technologists. The official 
founding dates of the association are 
May 8 and 9, of this year, and recently 
headquarters have been established at 
Dorotheenstrasse 40, N. W. 7, Berlin. 


The active figure in bringing about 
this organization, and its present presi- 
dent, is Prof. Dr. L. Ubbelohde, of 
Karlsruhe. Although the society is 
privately organized and controlled, its 
first vice president is Dipl.-Ing. G. 
Feder, Secretary of State of the Board 
of Trade, a government official, and 
through whom the association gains 
governmental recognition and cooper- 
ation. 

The first specific attempt to organize 
the various technical oil interests in 
Germany may be said to have its or- 
igin as early as 1907. In that year Prof. 
Ubbelohde attended and became secre- 
tary-general to the first meeting of the 
International Petroleum Commission, 
meeting at Bucharest. This was the 
first general European attempt at tack- 
ling standardization problems. 

For the following seven years many 
papers were written and assembled by 
Prof. Ubbelohde and a second general 
meeting or petroleum congress was 
planned for September and October of 
1914, to meet in Bucharest. The oil 
men of Europe evidently had no inti- 
mation of the impending war as no- 
tices were dispatched over Europe ad- 
vising of the congress late in July of 
1914. 

Naturally very little was accom- 
plished in the early reconstruction pe- 
riod following the war towards mar- 
shalling the various phases of oil tech- 
nology in Germany or Europe at large. 
In 1931, however, at Zurich, the Con- 
gress of the International Society for 
Testing Materials, devoted one section 
to oils and lubricants. From the work 
of this section the International Petro- 
leum Commission drew new life and 
inspiration. It was decided to estab- 
lish sections of the commission in dif- 
ferent countries and this has already 
been accomplished in Austria, Poland, 
Rumania and some few others. In 
Germany the section idea expanded 
into the organization of the “Deutsche 
Gesellschaft fur Erdolforschung.” 

The German association has grown 
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rapidly and has a membership of more 
than 250 individuals, 50 industrial 
firms, and 20 scientific institutions. The 
association has sections devoted to the 
following special subjects on oil: ge- 
ology, geophysics, deep-drilling, man- 
ufactures, transport, import, legal 
questions, political questions, machin- 
ery, nomenclature, the coal and lignite 
and derivatives, and problems of gas- 
oline, greases and asphalt. With the 
new and rapid developments now tak- 
ing place in the German oil industry, 
the German Association for Oil Re- 
search takes a very important position 
for service to the oil industry and for 
the advancement of the technical oil 
sciences. It also takes place with its 
kindred institutions in America, Eng- 
land and other countries in forwarding 
the difficult but necessary task of 
standardizing methods and measures 
in the oil world at large. 


Petroleum Congress Urges 
International Testing 
Standards 


ESOLUTIONS passed during the 

meetings of the World Petroleum 
Congress in London, England, last 
month urged greater cooperation be- 
tween petroleum technologists of the 
world in the standardization of nomen- 
clature and with regard to testing 
methods, specifications on _ paraffin 
wax, Diesel fuels, motor fuels, and bi- 
tuminous materials for road construc- 
tion. 

Triennial meetings of the World Pe- 
troleum Congress were agreed upon 
by those assembled and the next meet- 
ing place of the 1936 Congress will be 
decided upon by the Institution of Pe- 
troleum Technologists, London. 

The congress approved methods of 
testing bituminous materials as out- 
lined in a paper by C. F. Jackson, as 
suitable for international adoption. Be- 
cause of limited experience with the 
evaporation test discussed by Jackson, 
the Congress agreed that only two 
tests should be included in: specifica- 
tions for such materials in different 
countries. These are: Viscosity at 
25°C. (77°F.) using modified Redwood 
tar viscosimeter, and the A.S.T.M. dis- 
tillation test D20-30 (modified) includ- 
ing penetration and melting point on 
the residue obtained. 

In order to overcome difficulties 
arising from the use of different vis- 
cosity scales and to have available 
values directly applicable to the physi- 
cal behavior of fuels, it was recom- 
mended that viscosities in fuel specifi- 
cations be expressed in poises. Fur- 
ther, it was recommended that, as far 
a posible, cetene numbers be given 
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The Economical Way 
to Handle .. @ 
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Economy of time, of labor, and of maintenance 
costs follows the installation of LaBour pumps for 
handling corrosive liquids in refineries. Available in 
self-priming or gravity feed types, they start to : 
move liquid promptly and certainly whenever they ; 
are called upon. The self-priming type provides ex- | 
traordinary safety due to the fact that much of the 
line can be at less than atmospheric pressure. The 
hazards of bottom outlets and gravity feed are 
completely excluded. 

The simple, rugged design of LaBour pumps 
makes them reliable. There is but one moving part 
—ithe impeller—and there are no valves, floats or 
other troublesome accessories. Time-out for repairs 
or replacement is down to the minimum when you 
use LaBour pumps. 

Let the experience of the LaBour organization 
help you. This organization has long specialized in 
the problems involved in handling and conveying 
liquids in process plants. You will be under no ob- 
ligation or cost in asking for full information. 





907 STERLING 


THE LABour Co., INC. «vee ELKHART, IND. 
ORIGINATORS OF THE SELF-PRIMING CENTRIFUGAL PUMP 
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PREHEAT YOUR COMBUSTION AIR 


with heat from the fiue gases 


Large fuel saving and better combustion from any fuel. 
70 per cent heat recovery possible only with the con- 
tinuous regenerative counterflow principle used ex- 
clusively in the Ljungstrom Air Preheater. 


Write for literature. 
Nearly a million boiler hp. in service in the U. S. A. 


AIR PREHEATER CORPORATION, 
40 E. 34th St., New York 


Sales and Engineering representatives 
in 25 other cities: 


jan strom 
AIR PREHEATER 


Ree US Par Ove 


RSONTINVOUS REGENERATIVE  COUNTERFLOW_J 
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SMOOTH-TEX 
METALLIC FILTER CLOTH 


Write to-day 
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You can do the work, using 
our improved method and 
fittings or we do it for you. 
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MULTI-METAL WIRE 
CLOTH CO., INC. 


795 EAST 139TH ST. 
NEW YORK, N: Y 


N.Y, 


Now Is the Time 


TO RE-COVER 









Yes, Sir! 





You Can! 
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(CD Reducing Valves 
Exhaust Control 





Damper Regulators 


System 
(D Temperature Regula- 
tors 


Valve above 


ng the CAMPBELL. 


We have often been asked 
whether it is possible, or per 
missible, to install the Atlas 
Control 
CAMPBELL Regulator. 

The answer is an emphatic 
“YES”! In fact, if you wish, 
you may install the valve UP. 
SIDE - DOWN, and 


the 


above, 


You don’t need a level, 


Just 


— set of pipe fitting 


you are 


fully 


No genera- 


Ask for 


below. Make 


about as indicated at the left. 
aligning instruments, or any- 
thing of the kind when in- 
stallin 

an o i 

tools 

equipped. Cost of installation 
is remarkably low. No floats. 
No Regmnaciate, 

tors. No moving parts in the 
Regulating Element. 
representative list of installa- 
tions in refineries. 

for Every Service. See list in 
coupon 

habit to put your regulating 
problems up to Atlas. 


and ay will gladly 


(CD Float Valves 


We make Regulating Valves 


it a 


LAS VALVE COMPANY 
Ate South St., Newark, N. J. 


Clip this to your letterhead, check the items in 
which you are interested, 
prices and data. No obligatio 


( The Campbell Boiler [ vest Governors 
Feed Water Regulator 


send 


C) Swing Joint Fittings 


C) Bronze Unions 

() Thermostats 
Balanced Valves 
Control Valves 
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for engine test results of ignition qual- 
ity in addition to any other measure 
which may be appropriate to the meth- 
od of test. The cetene number of a 
fuel is defined as the percentage by 
volume of cetene and a-methyl-naph- 
thalene which has the same ignition 
quality as the same under test when 
tested under the same conditions. 
The congress provisionally adopted 
the blends of iso-octane with normal 
heptane for providing fuels of standard 
anti-knock quality. In view of the fact 
that the C. F. R. engine has been used 
by many countries for only a short 
time, the congress felt that it is pre- 
mature to recommend the C. F. R. 
Motor method as an_ international 
standard at present. It was recom- 
mended that intensive study be given 
the problem of knock rating with the 
broadest possibie international cooper- 
ation and scope to the end that a meth- 


od may be developed which may have 
world-wide acceptance. It was further 
recommended that in the forthcoming 
series of tests envisaged by the C. F. 
R. committee in the United States, fur- 
ther to check the suitability of the C. 
F. R. Motor method, contact should be 
made with certain other countries in- 
terested in different types of fuel, such 
as alcohol blends and blends rich in 
benzol, with a view of including these 
fuels in the test program. 

In order to avoid overlapping and 
contradiction in the questions of inter- 
national standardization of nomencla- 
ture and the methods of testing petro- 
leum products, the congress expressed 
the wish that any proposals concerning 
international standardization should be 
made through the intermediary of the 
national standardizing bodies grouped 
under Committee I. S. A. 28. 





VY PLANT ACTIVITIES VY 


Solvent Process: Atlantic Refining Company, 
Philadelphia, is reported planning installation 
of a 10,000-barrel unit of its nitrobenzine solv- 
ent process for lubricating oil manufacture. 


Cracking Unit: Big West Oil Company of 
Montana, at Kevin refinery, modernizing, dis- 
mantling shell stills and installing modern tubu- 
lar furnace, a Dubbs gasoline reforming unit 
and Dubbs cracking unit. Ralph M. Parsons, 


consulting and contracting engineer. Capacity 
1000 barrels. 
Refinery: Lobitos Oilfields, Ltd., through ac- 


tion of its board of directors, announces inten- 
tion to erect a refinery at Ellesmere Port, Man- 
chester Ship Channel, England, where a site has 
been secured. 


Refinery: Whitlash Refining Company, Shel- 
by, Montana, organized by Henry McClarnan, 
E. M. Martin and Margaret Powers, plans erec- 
tion of skimming plant. 


Refinery: Transport Refining Company an- 
nounced intention of drilling wells in the 
Hospah oil field, New Mexico, and to erect re- 
finery at Baca, an enterprise which has been 
in reports several times during the past year. 
C. C. Worland, Chula Vista, California, is presi- 
dent; L. D. Welch, Los Angeles, secretary. 
Company has filed registration statements under 
the Federal Securities Act of 1933. 


Repressure Plant: Humble Oil & Refining 
Company, Houston, to install natural gas re- 
pressuring plant in the Hilbig field, Bastrop 
County, Texas. Compressing system, estimated 
cost $75,000. 


Solvent Plant: Union Oil Company of Cali- 
fornia, Wilmington, erecting propane solvent 
type lubricating oil plant. 


Solvent Plant: Standard Oil Company (Indi- 
ana), Whiting, operating one propane dewaxing 
process unit, reported planning additional in- 
stallations at one or two other refineries. Also 
additional installations of the company’s Chlorex 
(dichlorethyl ether) solvent process are con- 
templated. 





Distillation Unit: Pennsylvania Refining 
Company, Titusville, has let contract to Arthur 
G. McKee Company for new distillation equip- 
ment to supplant equipment to be dismantled 
on site of “cheese box” stills which have been 
in service 58 years. 


Refinery: The La Canada, Ltd., reported let 
contracts for refinery at San Diego, California. 
B. C. Morrison, president; A. M. Pearis, vice 
president; H. M. Wright, treasurer. 

Gasoline Plant: Gregg-Tex Gasoline Corpora- 
tion has started construction of its 60,000,000- 
foot gasoline plant, Willow Springs, East Texas, 
installing four 400 horsepower Clarke double act- 
ing compressors. Contract to Petroleum Engi- 
neering, Inc. (Refiner, May, 1933, page 42a.) 


Bromine Plant: Ethyl-Dow Chemical Com- 
pany, jointly owned by Ethyl Gasoline Corpora- 
tion and Dow Chemical Company, building at 
Kure Beach, 20 miles south of Wilmington, 
North Carolina, plant for recovery of bromine 
from sea water. 


Gasoline Plant: Gilmore Oil Company of Los 
Angeles, plans erection of gasoline plant on 
property of El Clare Oil & Gas Company and 
Tehama Petroleum Company, located in North- 
ern California. Contingent upon development of 
sufficient gas production. 


Stabilization System: United Gas Corpora- 
tion, Houston, contract to Petroleum Engineer- 
ing, Inc., associated with Arthur G. McKee 
Company, for erection of 30,000-gallon stabiliza- 
tion unit at its Myrtis, Louisiana, gasoline 
plant. 


Stabilization System: Chalmette Petroleum 
Corporation, New Orleans, contract to Petro- 
leum Engineering, Inc., for vapor rectification 
type gasoline recovery plant at the Chalmette 
refinery. 


Refinery: The Administrative Control of N 
tional Petroleum, Mexican Federal Agency, 4% 
nounces securing permit from Mexican gover 
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The valve is held 
to the valve lever 
by a simple re- 


tainer. 





















The valve seat 
and the guide pin 
assembly are at- 
tached to the cap. 


The inverted bucket and the 
valve lever assembly are sus- 
pended from the cap in the body. 


ARMSTRONG 
TRAP 


HE Armstrong Trap is the original in- 

verted bucket trap design. As a result 
of 20 years’ experience in manufacturing 
and servicing this type of trap, many re- 
finements have been perfected. Today, 
friction has been practically eliminated. 
Long, trouble-free service is assured. These 
traps are available for 90 days’ trial at no 
cost or obligation. Give operating pres- 
sure and nature of service for which they 


are desired. 


ARMSTRONG MACHINE WORKS 
Three Rivers, Mich. 








An authoritative book on a field which 


has long felt the lack of such a volume. 


Chemical Refining 
of Petroleum 


V. A. KALICHEVSKY and B. A. STAGNER 
A. C. S. Monograph No. 63 


A notable contribution to the literature on modern 
refinery practice. It fills a very definite need in a 
manner which refinery executives, chemists and 
technologists will be quick to appreciate; the re- 
liable information it contains will be found in- 
valuable for use in every refinery. 


CONTENTS BY CHAPTERS 


Treatment With Sulphuric 


cid. 

Sulphuric Acid Sludge from 
Petroleum Refining. 

Treatment With Alkaline 
Reagents. 

Sweetening Operations and 
Elimination of Elementary 
Sulphur. 

Refining by Absorption. 

Use of Solvents in Refining. 

Reduction of Total Sulphur 
in Light Petroleum Distil- 
lates. 

Detonation and Antidetonants. 

Oxidation and Reduction 
Reactions. 


Inhibitors of Atmospheric 
Oxidation of Petroleum 
Products. 

Gums in Cracked Petroleum 
Products. 

Deterioration of Lubricating 
and Similar Oils. 

Miscellaneous Refining Process 
and Reagents. 

Supplementary List of Patents 
on Petroleum Refining. 

Special Tables and Charts. 

Glossary of Terms. 

Patent Index. 

Author Index. 

Subject Index. 


448 PAGES ILLUSTRATED, $7.00 
Send Check to 


THE GULF PUBLISHING COMPANY 


P. O. Box 2811, Houston, Texas 
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EMPIRE: 


FOR ALL LIQUID PETROLEU 


Ol METERS« 


NATIONAL METER COMPANY 





Empire Oil Meters are widely used throughout the world 
because they are accurate—lastingly accurate—and because 
they are easy to install and maintain. Also because they 
are strong and durable—built for hard service. Only Empire 
Meters embody the famous Empire Balanced Piston. 


NATIONAL METER COMPANY 


4702 First Avenue, Brooklyn, N. Y. 


BOSTON CHICAGO LOS ANGELES SAN FRANCISCO 
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| For Remote Control 


of Liquid Levels in Refining 


HE rate of flow from Stills, 

Vaporizers, Bubble Towers 
and Dephlegmators must be con- 
trolled in order to maintain the 
necessary level of the contained 
condensates. The sure, safe and 
satisfactory system of exercising 
remote control is represented by 
the horizontal-float type VIGI- 
LANT Liquid Level Regulator. 
Details upon request. 


The Chaplin-Fulton Mfg. Co. 


28-40 Penn Avenue Pittsburgh, Pa. 


Organized 1884—Oldest Builders of Gas Regu- 
lators in the Country. Regulators in all Sizes 
from 1 inch to 24 Inches; for all Service, 1 oz. 
up to 2,000 Ibs. Pressure to Square Inch. 













Representatives: 
WESTCOTT & GREIS, Inc. Cc. H. COLLINS HIMELBLAU, AGAZIM & CO. 
Sales and Service 628 Dwight Bldg. 228 N. La Salle St. 
Dallas — Tulsa Kansas City, Mo. Chicago, Iil. 






Or Any Jobber 


VIGILANT 


LIQUID LEVEL 


REGULATORS 








































































ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I.D. and up 









Roto Special 6-way Drill Head and 


Universal Joint. 





Roto Combination Head and 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 
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ment to build a 2000-barrel refinery at Atzca- 
potzalco to cost $150,000 to $225,000, to operate 
on federal oil reserves production, and to be 
completed this year. 


Distillation Unit: Sloan & Zook Refining Com. 
pany, Warren, Pennsylvania, has awarded con- 
tract to Struthers-Wells Company, Warren, for 
construction of a 1500-barrel distillation unit. 
An earlier report erroneously credited this con- 
tract to Alco Products, Inc. 


Rebuild: Lion Oil Refining Company, Ed Do. 
rado, Arkansas, plans rebuilding damage to stills 
caused by fire, estimated at $50,000. 


Refinery: Swift Current Oil Refining Com- 
pany, Swift Current, Saskatchewan, Canada, 
plans erection of skimming plant. Estimated 
cost $40,000. Geo. Bremner in charge. 


Refinery: Wentworth Refineries, Ltd., Burling- 
ton, Street, Hamilton, Ontario, Canada, plans 
erection of skimming plant. B. V. Hole, 159 Bay 
St. Toronto, engineer in charge. 


Refinery: Swift Oil Company, Ltd., Mimico, 
Ontario, Canada, reported planning construction 
of skimming plant. 


Gasoline Plant: M. Merriweather of Los 
Angeles, or care Chamber of Commerce, Cal- 
gary, Alberta, Canada, reported heading syndi- 
cate planning construction of gasoline plant and 
carbon black plant, Turner Valley field, Alberta, 
according to reports of the Department of Com- 
merce. 


Enlarge: Pure Oil Company, Van, Texas, 
adding two compressor units, rated at 750,000 
cubic feet of gas daily, at the Van field natural 
gasoline plant. Brings total to 21 compressor 
units. 


Refinery: Charco Redondo Refining Company, 
Mirando City, Texas, erected small skimming 
plant. H. C. Rogers, M. C. Riser and W. C. 
Bob, organizers. 


Refinery: Spartan Refining Company, Pampa, 
Texas, erecting skimming plant eastern Gray 
County. Company formed by A. T. Parten, L. 
R. Hartwell and R. C. Sowder. 


Refinery: Dixie Oil & Refining Company, 
Jackson, Mississippi, started operating skimming 
plant near Jackson. Ed. H. Condon in charge. 


Gasoline Plant: Cargray Corporation, Ama- 
rillo, Texas, constructing 75,000,000 cubic foot 
Tulsa Type absorption gasoline plant, Carson 
County, in N% SE Section 46, Block 4, I1.&G.N. 
Ry. Survey. V. F. Taylor, Indiana, Pennsyl- 
vania, president and D. D. Harrington, Amarillo, 
vice president and general manager. 


Purchase: Black Gold Refining Corporation, 
San Antonio, has been formed to take over and 
operate 500-barrel lubricating oil plant, Hondo, 
Texas,- originally erected by Golden West Oil 
Company, and later known as Hondo Oil & Re- 
fining Company. Organizers of the new com- 
pany are Carl Nelson, E. A. Berg and R. Y. 
Berg. 


Refinery: Benco Refining Company, Three 
Rivers, Texas, erected small skimming plant. 
Company formed by A. C. Benson, Jack Mont- 
gomery and Henderson Coquat. 


Rebuilding: The Texas Company has started 
rebuilding its Huntington Beach California 
natural gasoline plant, to complete in about 
six weeks at estimated cost of $100,000. 









vii 


thr 
are 
of 

dia 
200 
has 
pen 
Sur 
An 

win 
abl 
Sive 
or | 
mot 
a h; 
elec 
and 
carr 
cha: 









mi- 
da, 


ted 


ng- 
ans 
say 


co, 
ion 


)00 
ral 
sor 


ny, 
ing 


pa, 
ray 


ny, 
ing 
ge. 


na- 
oot 
son 


llo, 


on, 
ind 
do, 
Oil 
Re- 
ym- 


ree 
int. 
nt- 


nia 
out 








New Equipment for the Modern Plant 








1. Thermometer and 


Pressure Gauge | 
THE BROWN INSTRUMENT CO. 

The Brown Instrument Company, 
Philadelphia, has. introduced a new 
and improved line of 8- and 12-inch 
circular chart instruments. These in- 
struments include thermometers in in- 
dicating and recording types for tem- 
peratures from minus 40°F. up to 
1200°F., and indicating or recording 
pressure and vacuum gauges for 
ranges from 10 inches of water up to 
5000 pounds. All types are available 
in one-, two-and three-pen models. In 
developing this line of thermometers 
much research was devoted to im- 
proving the helix mechanism (Bour- 
don tubes). The mercury filled helix is 
built of a special stainless steel which 
stands 100 per cent over load and pro- 
vides a surplus power to move the pen, 
it is said. The gas and vapor type 
helices are made of heat treated phos- 
phor bronze, giving increased rugged- 
ness and power. 








Brown Gauge 


In the pressure and vacuum gauges, 
three types of actuating movements 
are employed. For ranges 10 inches 
of water to 30 pounds, a flexible metal 
diaphram is used. For ranges 30 and 
200 pounds, a spring-opposed bellows 
has been developed giving a powerful 
pen action in this range. For pres- 
sures over 200 pounds a helix is used. 
An electric clock eliminates hand 
Winding where A. C. current is avail- 
able. Cases are of die cast noncorro- 
sive aluminum, interchangeable for back 
or bottom connection or for flush panel 
mounting. Other new features include 
a handy toggle switch to start and stop 
electric clock; combination door handle 
and built-in-lock; automatic chart clips 
carried on door hold chart in place; no 
chart knob to move as the chart is sim- 
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ply pressed on the chart hub; auto- 
matic pen release lifts pen from chart 
when door is opened; greatly increase 
torque eliminates pen friction; zero 
adjuster is rugged and accessible; con- 
venient micrometer thumb screw per- 
mits easy recalibration, if range of in- 
strument is to be changed after instal- 
lation. 


2. Steam Traps 


THE STRONG, CARLISLE & 

HAMMOND COMPANY 

The Strong, Carlisle & Hammond 
Company, 1392-1394 West Third Street, 
Cleveland, Ohio, announced the “80 
Series” Inverted Bucket Steam Traps, 
which are claimed by the manufac- 
turers to incorporate features which 
overcome several of the serious prob- 
lems in steam trap practice. Two fea- 
tures of these new traps are the meth- 
od of retaining the seat in place and 
the anti-balancing device. Instead of 
screwing the seat directly into the trap 
cover or seat holder, the seat in the 
new trap is forced against a gasketed 
surface by a brack, which is held 
tight against the cover by two stud 
bolts. By simply removing the two 
nuts from the studs, the bracket and 
seat may be lifted out. The feature is 
claimed to eliminate the use of special 
tools and possibility of damaging the 
seat or the cover during replacement. 
The anti-balancing device consists of 
a valve arrangement on the bucket 
which automatically varies the air vent 
opening during the cycle of operation. 
This device is claimed to practically 
eliminate the tendency to balance any 
dribble on varying loads or pressures. 
The traps are built of semi-steel con- 
struction for low and medium pres- 
sures and of forged steel construction 
for higher pressures and super-heat 
service. 





3. Flow Controller 
INTERNATIONAL FILTER COMPANY 


International Filter Company, 59 
East Van Buren Street, Chicago, has 
developed an improved flow controller, 
called Type CD, for use in industrial 
water plants where a uniform rate of 
flow is necessary or desirable. The 
controller consists of a venturi tube 
for measuring the flow rate, in combi- 
nation with a hydraulically actuated 
valve and a pilot-controlled “Actua- 
tor.” Operation of the controller is as 
follows:. The differential established 
by the venturi is transmitted by a small 
by-pass flow to the two sides of a bal- 
anced diaphragm which is connected 
to the pilot valve. This flow passes 
through two constant orifices in the 
diaphragm. Should the flow increase, 
the diaphragm will be forced upward, 
while a decreasing flow will cause it to 
move downward. In either event, the 
control pilot will admit pressure water 
to the control valve cylinder, _ thus 
maintaining the valve opening at a 
point which will just keep the dia- 
phragm at its balanced position. The 
flow rate is readily adjusted by vary- 
ing the size of the variable orifice. 


4. Barrel Filling Device 
S. F. BOWSER & COMPANY 


S. F. Bowser & Company, Fort 
Wayne, Indiana, has adapted its Xacto 
meter to the problem of facilitating 
and increasing accuracy of barrel and 
can-filling operations in the packaging 
of oils and similar products. The 
meter attains precise displacement by 
what is known as the “strike measure” 
principle. Five cylinders, each holding 
0.1 gallon, when full, contain pistons 
driven from below by a wobble plate. 
At the precise instant when any one of 
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the pistons reaches its bottom dead 
center, a circular valve plate slides 
across the open upper end of the cylin- 
der cutting off the inlet and insuring 
an exact quantity of fluid within the 
cylinder. By means of an easily read 
dial, the stroke of the pistons may be 
regulated exactly to secure the delivery 
of a definite volume at 60°F. regardless 
of temperature or specific gravity va- 
riations. This meter is available in 
various styles with volume totalizers, 
volume indicators or package total- 
izers and various filling auxiliaries. It 
is also built in a smaller and simpler 
type for the filling of small standard 
packages. 


3. Safety Valve 


CONDENSER SERVICE & ENGINEER- 
ING COMPANY, INC. 


Condenser Service & Engineering 
Company, Inc., 310 Twelfth Street, Ho- 
boken, New Jersey, announces devel- 
opment of the Jer-Stan Safety Valve, 
which the manufacturers state was per- 
fected by the engineering department 
of a major refining company. The 
valve uses a frangible rod with section 
area dimensioned to break at a desig- 
nated pressure and repeated tests are 
said to show that the frangible rod 
breaks with an accuracy of one per 
cent of designed load. There is includ- 





OUTLET FURNACE 
TEMPERATURES HELD WITHIN 
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New Taylor Dubl-Response Tem- 
perature Regulator maintains 
control during 24-hour run 
despite load changes 


HERE’S another instance of un- 
usual temperature control by the 
new Taylor Regulator. More proof 
to strengthen the belief that this 
instrument is one of the most im- 
portant developments ever offered 
for temperature regulation in the 
oil and gas industry. 


In the above installation the 
Taylor Dubl-Response maintained 
uniform outlet furnace tempera- 
tures by throttling the valve in the 
gas supply to the burners. During 
the 24-hour run the plant was 
switched from stabilizer gas to gas 
from another point, and back again. 
Temperatures were held within 34° 
—1° plus or minus, despite great 
difference in B.T.U. content. 

Wherever this new development 
has been installed—in stabilizers, 
towers, stills—it has successfully 
maintained uniform control de- 
spite load changes, process time 
lag, and varying operating condi- 
tions. 

It overcomes stuffing box fric- 
tion—eliminates “sticky valves.” 


40a 


It maintains straight line control 
automatically, eliminating manual ad- 
justments during load changes. 


It eliminates hunting. Assures 
throttling valve action. 


Write for special Taylor Bulletin on 
this new Regulator and see how easily 
and quickly it can be applied in your 
plant. Send today to Taylor Instru- 
ment Companies, Rochester, N. Y., or 
to our Branch office in Tulsa, Oklahoma. 








LYC 





Indicating Recording + Controlling 


TEMPERATURE and PRESSURE INSTRUMENTS 


*The name Taylor now identifies our complete 
line of products, including Tycos instruments 





ed, between two sections of the valve 
a gasket of material to suit liquids or 
gases in the pressure vessel, which gas- 
ket may be of lead, monel metal, cop- 
per, etc. The Gasket assembled with 
the frangible rod and disc, is assembled 
to form a joint between the upper and 
lower halves at the valve body, and 
seals the pressure in the upper half. 
Before the rod breaks no shearing 
stresses are taken by the gasket be- 
cause of its elasticity. After the fran- 
gible rod breaks, the gasket shears 
clean on the disc circumference at 1/6 
of the designed pressure required to 
break the frangible rod. Bumper lugs 
cast in the lower half of the valve, sup- 
port the valve disc after the frangible 
rod breaks, and as the disc rests on the 
lug the gases or liquid passes around 
the disc and through the outlet hole at 
the bottom into the atmosphere. 


6. Electrodes 
METAL & THERMIT CORPORATION 


Metal & Thermit Corporation, 120 
Broadway, New York, announces two 
additions to the Murex line of mineral 
coated arc welding electrodes. One is 
a special electrode for welding Cro- 
mansil steel, a new development in 
high-strength steels. The electrode 
gives a deposit of the same analysis as 
Cromansil and the weld has physical 
properties said to be equal to the par- 
ent metal in every characteristic. 

The second addition to the Murex 
line is an electrode which deposits a 
metal containing 4 to 6 per cent 
chrome and .5 per cent molybdenum 
and is especially suited for welding pe- 
troleum_ refining equipment where 
such metals are extensively used. 


7. Reclosing Device 
GENERAL ELECTRIC COMPANY 


General Electric Company, Schenec- 
tady, New York, has developed a di- 
rect-acting reclosing device, designated 
as type SM, for use with oil circuit 
breakers. This device will reclose a 
breaker, one, two or three times, with 
equal time intervals between reclos- 
ures, when the breaker is tripped by 
overload. If the overload ceases after 
any reclosure, the attachment will re- 
turn to its normal position and the cir- 
cuit breaker will remain closed. If the 
overload still exists after the last re 
closure, the breaker will remain locked 
open and it will be necessary to close 
it manually before any further auto- 
matic opération takes place. The at- 
tachment is a mercury-tube device in 
which timing is secured by running 
mercury through an orifice into a re 
closing contact chamber. The tube has 
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sealed in contacts which do not deteri- 
orate or require maintenance. The 
number of consecutive reclosures that 
the equipment will make and the time 
interval between reclosures are fixed 
during the process of manufacture. A 
new tube, however, can be substituted 
in the event a different number of re- 
closures or different time intervals are 
desirable. 


8. Stabilizer 

BOILER EQUIPMENT SUPPLY CO. 
Boiler Equipment Supply Company, 

Oklahoma City, Oklahoma, announces 

a stabilizer to prevent oscillations of 

the hand movements of pressure gauges 

on gas and air compressors. 


Stabilizer 

Spirits of glycerine is used in the 
stabilizer to prevent sulphur and other 
gases from entering the springs of the 
gauges and to prevent freezing. 

The manufacturer claims the device 
exposes valve trouble and that it is 
especially economical where more than 
One compressor is hooked up on the 
Same line. 


9. Rotameters 
SCHUTTE & KOERTING COMPANY 
Schuette & Koerting Company, 
Philadelphia, announces a new line of 
electric and orifice type 
Rotameters. The Rotameter is a flow 
metering device used to show rates of 
flow of water, oil, air, gas, chemicals, 
and other liquids and fluids. It con- 
sists essentially of a vertical transpa- 
rent tube having a tapered bore, with 
the small end at the bottom. Inside 
the tube is a top-shaped float held in 


mechanical, 
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suspension by the upward flow of the 
liquid or gas. The float is entirely free 
and is caused to rotate rapidly by 
means of specially shaped slots cut in 
its head against which the fluid pass- 
ing through the meter impinges. The 
float remains in the center of the fluid 
stream and since it does not come in 
contact with the tube wall, is friction- 
less in operation, permitting accurate 
readings. The annular space between 


the float and tubes increases as the 
float is carried upward by increasing 
flow, and the position of the float is 
in direct relation to the flow and the 
calibration is practically a straight line. 


Thus the Rotameter is essentially an 
orifice meter in which the head on the 
orifice as determined by the weight of 
the float, remains constant and the 
area of the orifice varies directly as the 
fluid flow. Calibration is usually fur- 
nished as a curve sheet, plotting flow 
readings against millimeter scale read- 
ings. A direct reading capacity scale 
can also be etched onto the glass tube. The 
instrument has been finding application 
in the refining industry in measuring 
and controlling flows of sulphuric acid 
and caustic soda in gasoline treating 
and of ammonia in crude oil treating 
lines. 





G-E EXPLOSION-PROOF 
REFINERY MOTORS 
Assure Safety, Economy, Dependability 


ERE are some of the reasons why G-E totally enclosed, fan- 
cooled motors for Class I, Group D, locations are safe, eco- 
nomical, and able to stay longer on the job: 


Strong, reénforced housings safely withstand internal explosions 


One-piece, cast-aluminum rotors, carefully ground and balanced to eliminate 
vibration and maintain uniform air gap 


Cartridge-type ball bearings sealed in grease for protection against dust and 


moisture 


Motor cooled by air, fan-forced through ample passageways 


Underwriters’ Laboratories label; motors are tested and listed for Class I, 
Group D, locations as defined by the National Electric Code 


Write for publication GEA-1716 on explosion-proof motors and 
control. Address the nearest G-E office, or General Electric, Dept. 


6A.201, Schenectady, N. Y. 


200-746 


GENERAL ELECTRIC 
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10. Indicating Gauge 
THE FOXBORO COMPANY 


The Foxboro Company, Foxboro, 
Mass., announces development of a 
small accurate indicating gauge with a 
full length 270-degree scale, designated 
as model “DH”. This gauge employs 
a full length Bourbon spring which 
results in a reduction in movement 
multiplication and an increase in in- 
herent accuracy. It is said to be accu- 
rate to within one per cent of its total 
scale and is fully guaranteed by the 
makers. The gauge is finished in a 


drawn brass case and ring with buffed 
nickel finish. Buffed brass or chrom- 
ium finish can be supplied. The con- 
nection may be either top, bottom or 
left or right side. Dials are either black 
background and white block figures or 
white background with black figures. 


11. Light Weight Fittings 
TAYLOR FORGE & PIPE WORKS 


Taylor Forge & Pipe Works, Box 
485, Chicago, has developed a new line 
of light weight fittings for use with 
light wall piping and Taylor spiral 





oy 


*““PLUNGER RELEASE” 
LUBRICATED 
STRAIGHTWAY 
SPECIAL 


VALVES 


of 
Five Different 


Corrosion-resisting 


Alloys 


For Any Type of Valve Handling Corrosive 
Liquids, Select One of These Alloys: 


DURIRON; a high-silicon iron al- 
most universally resistant to acid 
corrosion. It is very hard, resists 
abrasion and scouring, and is of 
the same qualities throughout. It 
is practically unaffected by sul- 
phuric, nitric, acetic, and most 
other commercial acids at any 
strength or temperature. 


DURICHLOR;; a silicon iron espe- 
cially resistant to hydrochloric acid 
in all concentrations and tempera- 
tures up to the boiling point. Like 
Duriron, it is very resistant to abra- 
sion and scouring. 


DURIMET; a low-carbon _nickel- 
chromium-silicon steel possessing 
great resistance to many corrosives, 
especially sulphuric acid in the 
lower concentrations at all temper- 


atures. Has greater strength than 
mild steel. 


DURCO ALLOYS, such as 18% 
chromium-8% nickel (KA2S), or 
with the addition of molybdenum 
(KA2SMo), and other of the more 
popular stainless steel analyses, ure 
all made with a low carbon con- 
tent (.07% max.) and are pro- 
duced in high frequency electric 
induction furnaces. 


ALCUMITE, a superior aluminum 
bronze highly resistant to sulphuric 
acid in the lower concentrations. 


There is an alloy for handling any 
corrosive chemical used in the re- 
finery. Don’t throw money away 
by using the wrong one. Write for 
additional information. 


THE DURIRON COMPANY, INC. 


412 N. FINDLAY ST. 


DAYTON, OHIO 


DURIRON 
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Reference air chamber. 


pipe. The fittings are fabricated from 
No. 10 gauge (0.134 inch) steel by 
welding. Die formed, they present 
a smooth surface with minimum re- 
sistance to flow. Center to end di- 
mensions conform with the 125 pound 
American standard. They are fur- 
nished plain end or flanged, or flanged one 
end only. They are suitable for hydraulic 
pressures up to 200 pounds, and higher 
for the smaller sizes and are available 
to include ells, tees, crosses, Y’s, re- 
ducers and combinations. 


12. Gravity Meter 
AMERICAN METER COMPANY 


American Meter Company, Erie, 
Pennsylvania, announces the Metric 
Gravitometer, a recording instrument 
for continuously measuring the specific 
gravity of a gas, which is described as 
the only instrument for this purpose 
which automatically corrects for varia- 
tions in both temperature and in at- 
mospheric pressure. Briefly the instru- 
ment consists of three chambers in- 
closed with an asbestos lined jacket, so 
that the temperature of all three cham- 


77” Manometer 
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Cross Section of Metric Gravitometer 


bers is the same. The first chamber 
serves for the admission and control of 
the gas. The second chamber, cen- 
trally placed, is sealed, containing 4 
definite quantity of air under a pres- 
sure of 30 inch mercury at a tempera- 
ture of 60°F. The third chamber con- 
tains a pair of fans rotated by means of 
a constant speed motor for the mea- 
surement of the gas. In operation, gas 
enters through a small reducing valve 
where its pressure is adjusted by means 
of the diaphragm and valve to be ex- 
actly equal to that of the air in the 
sealed chamber at the temperature of 
operation. Gas then flows into the 
center of the two-stage blower from 
which it is expelled to a burner. The 
pressure differential between the inlet 


Refiner & Natural Gasoline Manufacturer—V ol. 12, No. 9 


ap] 
cas 


the 
as 
anc 
ted 
eitl 
sag 
she 
ner 
con 
and 
two 
usec 
floy 
ing 
spac 
in 
heat 


or | 
inst: 








er 


il 


The 
nlet 


and outlet of the blower constitutes 
an exact measure of the density of the 
gas (and of the specific gravity since 
the temperature and pressure equal 
that of the standard). It is this differ- 
ential which is recorded by the instru- 
ment. 


13. Oil Heater 
COEN COMPANY 


Coen Company, of Los Angeles, 
Houston and New York City, an- 
nounces an eight-pass outside joint oil 
heater. The company claims that with 
this type heater it is impossible for a 
leaky tube joint to permit oil entering 
the steam space to find its way into the 
boiler, hot well, or cooling tower. Tube 
sheets are rolled steel, two tube sheets 
at each end, with a space between them 
open to the air. Thus, any oil leak or 
steam leak will drain to the atmos- 
phere. In addition, an expansion joint 
is built into the shell to relieve expan- 
sion strains. With the tube arrange- 
ment the cold oil goes through the cen- 
ter tubes and is gradually heated as it 
approaches the outer row nearest the 
casing, which is at steam temperature. 
With this arrangement of oil passage 
there is no great pressure drop to cause 
a short circuit or leak from one pass to 
another. In operation steam is admit- 
ted to a cored annular passage at 
either end of the shell. From this pas- 
sage it is distributed into the heater 
shell through a row of holes on the in- 
ner circumference. There is a steam 
connection at either end of the heater 
and drain connections at four points, 
two at each end. The heater may be 
used as a cooler by reversing the oil 
flow through the heater and circulat- 
ing cold water through the steam 
space. Hot oil may be rapidly cooled 
in this manner. The outside joint 
heaters are adaptable to either vertical 
or horizontal installation and may be 
installed in any multiple combination. 


14. Photronic Kit 


WESTON ELECTRIC INSTRUMENT 
CORPORATION 


Weston Electrical Instrument Cor- 
poration, 614 Frelinghuysent Avenue, 
Newark, N. J., has announced a new, 
inexpensive Photronic Control Kit 
Which is being marketed especially for 
engineers and manufacturers who pre- 
fer to do their own experimenting with 
Photo-electric control for mechanical 
€quipment, operations and for process- 
€s of various kinds. 

The kit contains all the equipment 
necessary for the engineer to start im- 
mediate experiments, together with di- 


agram of connections. The equipment 
can be used as a smoke detector, burg- 
lar alarm, turbidity detector, door 
opener, counter for all classes of serv- 
ice, safety device on machines, etc. 
The cell included in the kit is the 
Weston Photronic Cell which has the 
faculty of transforming light energy 
directly into electrical energy and op- 
erates the Weston relays without the 
use of any auxiliary apparatus or bat- 
teries. As far as is known, the cell has 
unlimited life and the output is con- 
stant. Its spectral response is about 
the same as the human eye, so that it 


is extremely sensitive to color changes 
and is finding wide application where- 
ever processes must be controlled by 
changes in color. 


15. Foam Generator 
PYRENE MANUFACTURING CO. 
Pyrene Manufacturing Company, 
Newark, N. J., announces the Phonene 
Hopper, a continuous foam generator 
for converting a fire line from a con- 
tinuous water stream to a continuous 
foam stream. The unit is coupled into 
a hose line, water enters one side, Pho- 
nene powder is poured into the hopper 











Westco Combination Charging and Reflux 
Unit with Steam Turbine Drive 


IGH pump erriciency 


~stop hoping for it.it’s HERE 


Liarce capacities. Small capa- 
cities. Westcos handle either one 
against high pressures—and do it 
with high efficiency. That’s because this 
modern pump’s application of cen- 
trifugal force is different. Another 
feature is Westco’s ability to deliver 
multi-stage performance with only 
single stage construction. This natural- 
ly eliminates the necessity for costly 
multi-stage construction. 


Westco handles light, volatile, gaso- 
line, propane ete. of 100° to 130° 
A. P. I. against pressures up to 300 Ibs. 
—and does it without vapor binding. 


Wide Operating Range 

Westco automatically adjusts itself to 
any fluctuations in the operating pres- 
sure. An even, non-pulsating flow is 
assured at all times. By increasing the 
efficiency of the towers, this character- 
istic makes Westco the ideal pump for 
feed and reflux duty on high pressure 
stabilizers. 

Only one moving part—the Impeller, 
which operates without metal-to-metal 
contact inside the pump chamber. This 


extreme simplicity means trouble-free 
operation, minimized maintenance and 
compactness. 


Send for Details! 


Without obligation, we'll gladly send 
you complete details that tell how and 
where you can apply Westco’s valuable 
advantages in your own Refinery or 
Natural Gasoline Plant. Just fill in the 
coupon below and mail it today. 
WESTCO PUMP CORPORATION, 
Davenport, Iowa. Branches: New York, 
Philadelphia, Chicago, Los Angeles and 
San Francisco. Representatives in 50 
Principal Cities. 
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WESTCO PUMP CORPORATION, 1 
Davenport, Iowa, Dept. N-9 

Gentlemen: Without obligation, please send | 
Performance and Selection Tables for Westco 
Turbine Charging and Reflux Pumps. 
Name . 
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and foam is discharged through ., the 
hose line at the other side of the unit. 
It is designed for industrial service 
wherever quantities of flammable liq- 
uids are used or stored. The hopper 
has no levers, gauges or moving parts. 
The hopper and hopper bow! are cast 
of a special composition metal and can 
not be bent out of shape. It is claimed 
that the flow of powder is governed 
automatically by the pressure and 
amount of water available and that the 
device operates efficiently with water 
pressure as low as 35 pounds. An aux- 
iliary water jet in the hopper erodes 
the powder and flushes it into the main 
water stream passing through the base. 
The unit weighs only 42 pounds. 


16. Safety Switch 


ELECTRIC CONTROLLER & MANU- 

FACTURING COMPANY 

Electric Controller & Manufacturing 
Company, 2696 East 79th Street, Cleve- 
land, Ohio, announces a new type 
safety switch. Although designed for 
severe duty these switches are of com- 
pact construction, the over-all dimen- 
sions are small, nothing projects be- 
yond the width of the box and the cov- 
er swings vertically, which permits of 
minimum mounting space. The switch- 
es are quick-make and quick-break- 
double-break, semi-floating V-blades 
(movable contacts) engage and open 
rapidly; they cannot be partially 
opened or partially closed. Steel back- 
up springs on the V-stationary-con- 
tacts guarantee full contact under 
heavy pressures. The fuse door is in- 
terlocked with the operating handle so 
that raising the door trips the switch 
and the fuses can not be reached ex- 
cept when the switch is open. The 
switch mechanism is assembled on a 
single base held in the box by four 
screws, permitting easy removal of the 
mechanism for inspection, replacement 
of parts, or substitution of a new 
switch. The switches are convertible 
from larger to small sizes simply by 
changing fuse clips and moving fuse 
block to the proper threaded holes 
supplied in all boxes. 


® RESPIRATORS 
Dust—Smoke—Fumes 

=" GOGGLES 

® FIRE FIGHTING 


Write for complete file 
of safety data. 








Items About Manufacturers 





The Superheater Company, New York, has 
appointed William T. Conlon, manager of its 
Industrial Department. In this capacity he will 
have charge of design, manufacture, and sales 
of Elesco superheaters for all types of boilers 
for public utility and industrial power plants, 
desuperheaters, resuperheaters, furnace water 
walls and other heat exchange apparatus for 
power plants. 


Coppus Engineering Corporation, Worcester, 
Mass., has appointed John O. Weber, 122 Main 
Street, Louisville, Kentucky, representative for 
the state of Kentucky, with the exception of 
seven counties which will continue to be served 
by the company’s Cincinnati office. 


Worthington Pump & Machinery Corporation, 
Harrison, ‘N. J., has appointed Kroeschell Engi- 
neering Company, 2306 North Knox Avenue, 
Chicago, as authorized dealer in the Chicago 
area for Worthington refrigeration equipment. 


Chemical Construction Corporation, 535 Fifth 
Avenue, New York, has transferred the engi- 
neering department from Charlotte, North Caro- 
lina, to the New York office. The transfer was 
made to secure closer co-ordination between the 
administrative and technical departments. 


J. Frederick Byers, president of Byers Pipe 
Company, Pittsburgh, and his A. McB. 
Byers, sailed from New York for Cherbourg, 
late in August. 


son, 


Reading Iron Company, Philadelphia, has an- 
nounced appointment of William Craig Wolfe 
as vice president in charge of sales. 


Blaw-Knox Company, Pittsburgh, announces 
appointment of H. W. How, on the staff of 
the Process Equipment Department, to become 
associated with the further development of the 
company’s extended line of welded pressure ves- 
sels and equipment for process industries. 


The Hanlon group of companies, consisting 
of Hanlon-Buchanan, Inc., Hanlon-Waters, Inc., 
Hanlon-Boyle, Inc., Hanlon Gasoline Company 
and Henaghan & Hanlon, Inc., are moving 
their offices to a suite of rooms especially pre- 
pared for them in the National Bank Building, 
Tulsa. 


Over the past six months Hanlon-Buchanan, 
Inc., has become financially interested in six 
new natural gasoline plants in the East Texas, 
Conroe and Refugio fields, the production from 
which will be utilized in their export and coast- 
wise cargo sales through their terminals at 
Goodhope, Louisiana, and Houston, Texas. 
Four of these new plants are in opera- 
tion and two under construction are to be 


D. E. BUCHANAN 
Vice President 
Hanlon-Buchanan 


E. I. HANLON 
Chairman of the Board 


completed about October 15. These six ~ 
plants, along with plants in Breckenridge, 
Texas, and West Virginia, which are whoily 
owned by this group, will have a daily produc- 
tion of 145,000 gallons of natural gasoline. In 
addition to this, Hanlon-Buchanan, Inc., has 


the exclusive marketing of the production from. z 


a large number of plants in the Mid-Continent 
field, all of which makes this company one of 
the major factors in natural gasoline produc- 
tion as well as marketing. 

This activity, along with the entry of Hanlon- 


Waters, Inc., into the manufacture of a com- — 3 


plete line of automatic control equipment for 
all branches of the petroleum industry, has 
made it necessary to secure larger quarters to 
accommodate this growing organization. 


Struthers-Wells Company, Warren, Pennsyl- 
vania, announce appointment of Kerr Machinery 
Corporation, Kerr Building, Detroit, Michigan, 
as its representative in Michigan, exclusive of 
the northern peninsula. National Equipment 
Company, Salt Lake City, Utah, was named 
representative in the states of Utah, Nevada, 
Idaho, Montana and Wyoming west of Rock 
Springs. 


Shand & Jurs Company calls attention to an 
error appearing in this department, issue of 
July, stating that the address of the Shand & 
Jurs Sales Company offices are at 295 Madison 
Avenue, New York, instead of 225 Madison 
Avenue, as reported. 


Marshalltown, 
control 


Fisher Governor Company, 
Iowa, manufacturers of automatic 
specialties, has announced appointment of Smith 
Separator Company, Box 2003, Tulsa, as sales 
representative handling Fisher equipment in 
Oklahoma and northern Texas. 

Smith Separator Company is one of the oldest 
equipment companies, manufacturing and selling 
the Smith oil and gas separator. This organ- 
ization has had many years experience in the 
sale and service of Fisher controls and is in 
position to service the users of Fisher equipment 
in an outstanding manner. 

In addition to several sales engineers in the 
regular Smith organization, C. D. Peterson, who 
has had nine years experience in the design, 
operation, and service of automatic controls 
at’ the Fisher factory, will be permanently lo- 
cated in Tulsa, to offer even greater service 
in a technical manner. 

In making this announcement, J. H. Fisher, 
president of Fisher Governor Company, asserts 
that the desire to better serve the petroleum in- 
dustry in the Mid-Continent field is the basis 
for this new sales plan and that the increased 
sales of Fisher equipment warrants this im- 
proved service. 
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